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[OFFICIAL NOTICE. ] 


Appointment of a Committee of Reception by the American 
Gas Light Association. 
ascuihiitiaiisisi 
AMERICAN Gas LIGHT ASSOCIATION, OFFICE OF SECRETARY, 
PROVIDENCE, R. I., June 5th, 1893. 

The following named membersof this Association are appointed and re- 
spectfuliy requested to serve as a Committee of Reception, whose duty 
shall be to call upon all foreign gas engineers visiting our country during 
the continuance of the World’s Fair at Chicago, whose names and ad- 
dresses may be obtained, and to introduce them to other members of our 
profession, see that they obtain permits to visit the neighboring gas 
works and other objects of interest, and generally to make their stay in 
New York as pleasant as possible, and when they leave for Chicago, to 
give them letters of introduction to the Committee of Arrangements at 
Chicago: Messrs. Wm. Henry White (chairman), Eugene Vanderpool, 
William H. Bradley, Fred. S. Benson, William R. Beal, Thos. F. Row- 
land, Jr., Fred. W. Floyd and Oscar Weber. ; 

The Guild of Gas Managers and the Society of Gas Lighting are re- 
spectfully requested to co-operate with this committee in extending hos- 


pitality to our visiting professional brethren. 
A. E. BOARDMAN, 


A. B. SLATER, JR., President, 
Secretary. 








[OrFIcIAL NOTICE. } 


The American Gas Light Association’s Greeting to European 
Gas Engineers. 
kt ae 
AMERICAN Gas LIGHT ASSOCIATION, OFFICE OF SECRETARY, 
PROVIDENCE, R. I., June 5th, 1893. 

To the European Gas Engineers—Greeting: The American Gas 
Light Association will hold its 2ist annual convention in the city of Chi- 
cago, beginning on the date of Wednesday, October 18th, 1893. It 
would give the members of the Association great pleasure to meet there 
as many of the European gas engineers and managers as can make it 
convenient to be in attendance at the World’s Fair at that time. It is 
suggested that all contemplating visiting the Fair arrange their visits 
so as to be in Chicago, if possible, at the time of this convention, when 
they will be most cordially welcomed by the Association and invited 
to attend the sittings of the body and participate in its discussions of 
papers presented. 

Those engineers who cannot conveniently visit the World’s Fair at 
that time, but must choose some other date, are respectfully requested to 
send their names and addresses, as soon as they arrive in America, to 
the AMERICAN Gas LIGHT JOURNAL, No. 32 Pine street, New York City, 
so that a committee from the Association may be made aware of their 
presence, and when they may be met, so that they may form the ac- 
quaintance of their professional brethren in this country and be made to 


feel less like a ‘‘ stranger in a strange land,” 
A. E. BOARDMAN, 


A. B, SLATER, JR., Presiden... 
Secretary, 
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BRIEFLY TOLD. 
sali dais 

SometTHinG Apoct Gas SuppLy aT ALBANY, N. Y.—In our issue of 
June 26th (page 927, second column) some report was given of a hearing 
before the Law Committee of the Albany Common Council, on the 
petition of certain named parties, who sought a franchise for a corpora- 
tion, to be known as the Albany Light and Power Company, which pro- 
posed to construct and operate a gas works iu competition with the 
existing Municipal Gas Company of that city. While the arguments 
advanced for and against the proposition did not differ greatly from the 
ones usually put out on similar occasions, and while we do not believe 
that, remembering the favor with which the Municipal Company is re 
garded by the political clique at present in charge of the municipal 
affairs of the capital of the State, the seekers for the franchise will re 
ceive a favorable report on their petition, the very fact of the petition 
having been presented goes to show that the capitalists or speculators, 
whichever they may be, having looked the field over carefully, have 
come to the conclusion that there is profit in the proposed or actual 
operation of another Company in Albany. It is easy to understand 
where the readiest profit in such a scheme would come in ; and that 
avenue for gain by the unscrupulous speculator is the broad one of ob- 
taining a charter or franchise to dispose of to the owners of the Municipal 
Company, without ever a real thought on the part of its promoters to 
build a works. Still, apart from the unlikelihood that the authorities of 
the city would grant the required permission, it is more than problem- 


‘ 


- atical whether the proprietors of the Municipal Company could afford 


to purchase charters or franchises, for they are now operating a busi- 
ness that is pretty well loaded with stocks and bonds. The Municipal 
Company’s capital stock amounts to $2,000,000, and its bonded indebted- 
ness amounts to half a million more, so anyone at all conversant with 
the situation will admit that the gas field there is salted for all it will 
absorb. Thus the piling up of additional capital does not seem to be at 
all possible, unless the Company is to be overloaded to the danger point. 
The organization and operation of a Company, the works and complete 
plant of which would represent an investment of capital equal to a dol- 
lar of plant for a dollar expended in its construction and placing, would 
no doubt cause much trouble and loss to Mr. Brady and his associates, 
and in the long run might bring disaster to them in the shape that their 
opponents might be enabled to stand as the exemplars of the survival of 
the fittest—very much as Mr. Brady and his associates stood when some 
years ago they ‘‘ went gunning” for the two original Companies—the 
Albany and the Peoples. Putting aside all mere speculation, however, 
it is not difficult to determine the cause of the present unrest in gas mat- 
ters at Albany, nor to discover a cause that attracts attention of specula- 
tors to the matter of gassupply there. In very few words, the cause of it all 
is the high—the abnormally high—gas rates which rule. The average price 
received by the Company for gassold and used for illuminating purposes 
at the present time is $2 per 1,000, and the charge for gas used for fuel pur- 
poses is $1.50 per 1,000. Such chargesare standing menaces to the prosper- 
ity of the Company, and also to the prosperity of the other Companies of the 
State. All things considered, a general rate of $1.50 per 1,000 at Albany 
would be none too liberal, and we venture tosay that the Company, did it 
see fit to institute such a rate, would, at the end of a twelvemonth, under 
the suggested new conditions, be in the receipt of a gross income consid- 
erably greater than it now enjoys, and that its home position would be 
greatly advanced respecting the opinions entertained towards it by those 
which it served, and that it would be less of a disturbing factor to the 
rest of the Companies of the State. Manifestly high prices for gas in a 
large city cannot fail to attract the attention of speculators and cranks, 
the first of whom seek to use the same as a wedge for their blackmailing 
schemes, while the second gleefully and noisily hold the figures up as a 
convincing proof that gas supply all over the State ought to be made a 
matter of municipal concern—in fact, figures of this nature are ammu- 
nition for the cranks of the country at large, who are ever anxious to 
seize the worst example in the world for the purpose of illustrating their 
own peculiar case at home. It is also a matterof note that as a gas con- 
suming city of the first class in New York, taking as the basis five cit- 
ies, and not including New York or Brooklyn, the average gas consump- 
tion per annum per head of population at Albany is only 8, the stand- 
ard of the others being put at 10. This shows plainly enough that 
something is wrong in the management of Albany’s gas supply, and we 
incline to the belief that the main trouble is in the rate charged. While 
we do not believe that an opposition Company would result in the per- 
manent lowering of gas rates at Albany—in fact, that would be about 
the surest method of causing them to remain ‘‘ where they are at” for 
many a month to come—and while we do not believe there is any great 
danger of the granting of an opposition franchise, we nevertheless hope 
that the proprietors of the Municipal Company will shortly see their way 
clear tow ordering a substantial concession to the consumers, on the 
ground that it would fortify them at home and eventually be of suste- 
nance to the interests at large of the State. Whether this be donecr 
not, igh positive present fact remains that the gas rate at Albany is far 
soo te 


[Concluded from page 5. } 
The Inaugural Address Delivered by the President (Mr. Denny 
Lane, M. A.) at the Thirtieth Annual General Meeting of tho 
Incorporated Gas Institute. 

lll tints 
The latest proposal is what is called ‘‘ Thermal Storage,” by which it 
is intended to store heat in the form of water, under very high pressure, 
in strong wrought iron vessels—in fact, auxiliary boilers without fires— 
which would be stocked with water heated by other ordinary boilers 
working all the 24 hours. This project has been devised by Mr. Druitt 
Halpin, and is spoken of rather favorably by Professor Unwin. In the 
case of a central station, it is stated that at mid-winter 2,000 effective 
horse power were required to meet the maximum demand, and 10 large 
boilers should be provided ; whereas, if the heat could be stored, 3 simi 
lar boilers working for 24 hours would be sufficient. Mr. Halpin pro- 
posed to store the heat generated in the three active boilers in 24 wrought 
iron vessels, 8 feet in diameter and 30 feet high, raising the temperature 
to 406° F. At the time when the thermal storage was partially ex- 
hausted, the temperature fell to 347°, to be raised again to 406° ; and it 
was calculated that, with this range of temperature, 16 lbs. of water 
would furnish 1 1b. of steam at 130 lbs. absolute pressure. Taking 18 
lbs. of steam per horse power, we should, therefore, store up 18 x 16 - 
288 lbs. of hot water at a temperature of 406° F., and a pressure of 265 
lbs. absolute, for each horse power required. At present the 10 boilers 
used cost £10,300 ; while 3 boilers and 24 high pressure storage tanks 
would cost £15,000. But if by the arrangement 4 lb. of coal per effect- 
ive horse power were pared, the annual saving would be 1,270 tons of 
coal. This shows the power consumption to be 5,689,600 horse power 
hours a year, or 15,600 horse power hoursa day. Nowif we divide this 
by 2,000 effective horse power, it would seem that, in mid winter, the 
demand was equal to 8 hours of the maximum capacity. 

I may add that Mr. Halpin suggests thatthe waste heat escaping from 
our retort benches might be utilized for heating the water in his s‘orage 
tanks ; and, taking the escaping furnace gases at 1,200° F., he estimates 
that the quantity of heat passing away into the chimneys of our gas 
works would supply 30,000 effective horse power night and day all the 
year round. But I think he must have taken our temperatures, and 
felt our pulses, before the regenerative system had been adopted ; for, 
under such a system, no temperature so high as 1,200° reaches the 
chimney. At the same time, I believe that, if the draught were not too 
much impeded, some of the escaping heat might be picked up and 
utilized. Mr. Halpin estimated that it required 319 lbs. of coke to car- 
bonize a ton of coal, or more than 14 lbs. per 100 lbs. of coal. This, of 
course, exceeds the quantity necessary in best modern settings. 

To the complications and heavy initial expense of Mr. Halpin’s sys- 
tem, some addition may be requisite on account of working for 24 hours 
instead of 6 or 8 hours; but the proposal puts an additional grave ac 
cent over the already sufficiently grave difficulty of the load factor. 

Now the question arises: Is there any possible solu‘ion of this ques- 
tion? I answer at once that there is an easy and a ready solution ; and 
that solution, gentlemen, is in your hands. Instead of storing chemical 
force in accumulators, water at a great elevation, or water at a very 
high pressure, store gas, employ it in gas engines, and the question is 
solved.. Years ago I proposed this as the most economical system of suppl y- 
ing the electric light ; and I was greatly gratified to find that so high an 
authority as Professor Kennedy has lately recommended the same sys- 
tem to the corporation of the city where we are now assembled. Let us 
see what capital will be required. For six months of the year, every 
well designed gas works has storage to spare ; so that we have to pro- 
vide additional gasholder room for the winter only. Under ordinary 
circumstances, I suppose I may put down the cost of a gasholder at 
£12 103. per 1,000 cubic feet ; and charging 8 per cent. for interest and 
depreciation, this will come to «bout £1a year. If filled and emptied 
240 times a year, the cost of storage would be only 1d. per 1,000 cubic 
feet, or if filled 120 times—or, say once a day for 4 months—the cost 
would be 2d. per 1,000 cubic feet. What will these 1,000 cubic feet do! 
At 25 cubic feet per effective horse power, or 33} feet per kilowatt, we 
get by means of a gas engine 40 horse power, or 30 kilowatts, for a cost 
of 2d. for storage. So that, supposing you have to put up a new holcer 
for that purpose, the outlay would be ;';th of a penny for every Board 
of Trade unit. But I go further, and say that this storage costs less than 
nothing, if you take into account the cost of attendance on steam n- 
gines, boilers, price of water, carriage of coal into and ashes out 0! 3 
central station, and the cost of chimney shaft, setting, and repairs of 
boilers. But the heaviest loss is in the fuel wasted in getting up steam 
after several hours’ rest of the boilers, and the waste of heat if the {ires 





be banked for 20 hours out of the 24. On the other hand, the gas engine 
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can be started in a few seconds, and there is no waste in the ‘‘ hours of 
idleness,” Here, then, we have under our own hands the most effectual 
and cheap system for immediately supplying fuel when wanted, and re- 
storing it in the frequently 1ecurring intervals. 

Having disposed of this difficulty, I come to another obstacle in the 
way of electric progress—viz., the cost of conductors. As long as over- 
head high tension conductors were allowed, the difficulty was not so 
great. But since the Board of Trade nearly always requires under- 
ground conductors, the cost has been greatly enhanced, and twosystems 
have been adopted—for the low tension system, bare copper rods laid in 
concrete culverts ; and for both low and high tension, insulated cables, 
generally drawn through cast iron pipes, which are sometimes filled 
with ol. Both of these modes are very expensive ; and this has led to 
the transformer system, which is the most important development that 
has taken place during the last dozen years. 

The transformers are of three totally different kinds, as they are to be 
used by the continuous or alternating current. In the first case, the 
transformer consists of an electric motor made to revolve by the cur- 
rent ; the same axis carrying a dynamo, the revolution of which in a 
magnetic field generates a current of lower voltage. In the first step, 
the electricity is converted into motive power, which is again converted 
back to electricity. The first may be a current of high tension requiring 
a cheaper conductor ; and the secondary current may be of the lower 
tension used in electric lighting. As in each of these conversions we 
get out, say, 86 per cent. of what we put in, the result is about .86 x .86, 
or under 75 per cent. of the originating current, without counting the 
loss in the primary main. For the low tension system, another plan has 
been used—viz , four sets of storage cells are charged in series by an 
originating current of (say) 400 volts, until each set can give a tension 
of 100 volts. They are then disconnected from the charging mains, and 
discharged separately through the service mains at 100 volts. The ob 
ject of the whole arrangement is to diminish the cost of the conductors 
in the ratio of over 3 to 1; but the heavy loss incurred by storage cells, 
their great cost and rapid deterioration, are inseparable from thissystem. 

As a motor actuated by an alternating current has not yet come into 
practical use, another device has to be resorted to, the germ of which, 
as well as of those of many other inventions, is to be found in Faraday’s 
earliest papers on the subject. Taking a soft-iron ring, he wound on 
different parts of it two coils of insulated copper wire. On making or 
breaking a battery current through one of these coils, a momentary cur- 
rent was produced in the other. The alternate current transformer of 
the present day consists essentially of the same parts—viz, a soft-iron 
core wound with two coils; one of thin wire through which the original 
alternating current is carried, and the other of thicker wire through 
which a current of lower tension is generated fit for electric lighting. A 
common proportion is 2,000 volts reduced to 110 volts. 

Now the only object of all these transformers is to diminish the vost 
of the conductors from the central station ; and the relative cost of con- 
ductors depends on this principle. What the electrician sells is a watt ; 
but the wait, like the foot-pound (to 44 of which it is equivalent), is a 
compound unit, being the product of the volt and the ampere. To se- 
cure a given product, we may make one factor very small by making 
the other very large—1 |b. falling 1,000 feet is the equivalent of 1,000 
lbs. falling 1 foot. Now the heating of the conductor, and the dissipa- 
tion of energy as heat, in no way depends on the volts, but altogether 
on the amperes being proportional tv the square of the amperes, multi- 
plied by the resistance. Small wires offer more resistance than large 
ones; and to secure a sufficient number of watts through them, we must 
increase the volts and lessen the amperes, which alone cause the heating 
and loss of energy. The whole object, therefore, of these systems is to 
diminish the cost of the conductors ; and it seems now to be generally 
agreed among practical men that it is not economical to send more than 
1,000 amperes per square inch as the maximum current that a copper 
conductor can safely carry—a quantity which at 100 volts would supply 
about 750 16-candle power lamps. But I find that Mr. Crompton, in his 
celebrated paper on the relative efficiency of alternate current and bat- 
tery transformers, allows only 720 amperes per square inch. Mr. 
Crompton says that a double conductor, each of 14 square inches sec- 
tion, shall be used for 1,080 amperes. At 110 volts, it requires about 7 
amperes for a horse power; so that the 3 inches of copper gives only 
154 horse power. It would, therefore, require two sets of these double 
conductors to deliver as much power as a 6 inch gas main could carry ; 
and the cost, instead of £500 or £600, would now run up to £1,100. If 
the gas pressure was increased to 16 inches, the corresponding electric 
conductors would cost £22,000. If the alternate current is employed, 
the insulated cables would, by Mr. Crompton’s calculation, cost 2.63 
times as much. Besides this, there would be considerable loss of 


electricity, and practically none of gas, in a main laid specially for the 
purpose and not tapped for service pipes. 

But this change of tension cannot be effected athe loss. My friend, 

Mr. Mordey, appears to have been very successful with the closed, 
while Mr. Swinburn advocates the open Hedgehog transformer. What 
the loss is I would be afraid to say, but it used to be laid down that 
these transformers had a very high efficiency when on a full load, but 
showed great lossatlow loads. Originally each house was supplied with a 
separate transformer. Now, I believe, the transformers are ‘‘ banked,” 
using a large, number, or those of large size, for the heavy hours, and 
a smaller number for the hght hours. I must say I am rather surprised 
at the high yield claimed for some of them; and I should like to see 
some reliable return of the number of watts put into the main at the 
station and the number paid for by the consumer, for this is really the 
financial question to be settled. Dr Fleming, who has devoted so 
much time and ability to this subject, estimates the efficiency of both 
forms open and closed throughout the 24 hours at 75 percent. At 
Deptford they only hope for 70 per cent.—representing a truly formid- 
able loss. 
Is there any way of getting out of this difficulty about conductors? I 
allege there is; and again I say the remedy is in yowr hands. Instead 
of distributing electricity, distribute gas to be used in gas engines near 
the spot where the electricity may be required. When, about a year 
and a half ago, I began to investigate the question seriously, I was sur- 
prised at the great economy of ‘‘distribution of energy by gas.” Of 
course, it was only potential energy ; and it would have been more cor- 
rect to speak of the distribution of gaseous fuel. 

The editor of the Electrician was good enough 4n October, 1891, to 
publish a letter of mine on the subject, every statement of which has 
remained without contradiction. I took as an example a 6-inch gas 
main, which would not cost more than about £500 or £600 a mile. 
Such a main would, at a pressure of 4 inches, deliver at a distance of 
one mile 9,000 cubic feet of gas, which should yield 300 to 400-horse 
power. I showed that the power necessary to force the given quantity 
of gas at the given pressure was only one tenth of a horse power. I 
thus arrived at the result that we can send as much gas as will supply 
3,C00 to 4,000 horse power one mile for one horse power, costing jd. 
Of course, by raising the pressure to 16 inches the delivery would be 
doubled and the power quadrupled; so that we could still send 6,000 
horse power one mile for 3d. This I must say is an extraordinary re- 
sult, especially when you compare it with the efficiency of other modes 
of transfer of force so clearly explained by Mr. Kapp and Professor 
Unwin. 

Now let us take a glance at hydraulic transmission by a 6 inch main, 
which, of course, for 750 lbs. pressure must be far more expensive than 
a gas main which has to bear only } 1b., or the 1,200th part of that in 
the hydraulic main. This expensive 6-inch main will carry only 116 
horse power, instead of the 600 horse power which the cheaper gas main 
can convey; and while there is no appreciable loss on the gas main, 
there is a loss of 20 per cent. on the hydraulic main. The cost per horse 
power by high-pressure water may on an average be put down at 14d. 
for small, to 5d. for the largest powers, against }d. per horse power for 

as. 

r To revert to the question of storage, I may give Professor Unwin’s 
figures : 

The capital cost for storage of one horse power hour is estimated by 
him as follows— 


ins ivchedmenkssadey MehRCnebOoLnadiongonens £0 5 6 
Thermal storage with condensing engines ....... 113 0 

* ‘* with non-condensing engines... 2 5 0 
Epstein storage cells. .........-0. sees eeeeeeeeees 8 0 0 
Storage cells at Frankfort...............-+-.-++- 23 0 0 


Storage cells Mr. Kapp gives as £30 to £37. 
Next with respect to loss in storage— 


di diindii nde 04 tncdahdtwnesesscoctecens 0 
Storage cells—average. ........+.-0eceeeeeeee 20 per cent. 
Transformers, high tension............. «++. ae? 
Storage battery, transformers................ ss .* 
Thermal storage—pot ascertained, but consid- 

ering loss by radiation, say.............. saan ™ 

Loss in transmission— 

ibang Reh aeat de bd celas acbiadised eect eons 1 
I iisi'dnin s ctb dbs decides ccosens 10 to 30 per cent. 
High pressure—hydraulic. ...........--.++++: a * 
Low pressure, as at Edinburgh............... :-* 





It may seem strange to some minds—especially those with municipal 
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interests—if I make the following statement: I think it is a pity that 
the electric light was not handed over to those who were already the 
purveyors of light to the public. I mean the gas manufacturers. In 
some cases this system has been recommended; but even where gas 
companies work independently of the corporations, I believe that they 
could supply the light on better terms than any separate organization. 
The reasons why I believe this result could be obtained are: (1) There 
would be no necessity for a second staff of directors, secretaries, engi- 
neers, accountants, collectors, etc. (2) In most casesthere would be no 
need to purchase or rent any additional land. (3) A considerable por- 
tion of the existing staff of the gas works could manage engines (and 
even boilers, if such were required) with but little additional cost. (4) 
The storage can he provided at a very low cost, and so eliminate the 
great difficulty arising from the great fluctuation of demand between 
1 unit and 80 units. (5) If generating stations are placed at a distance 
from the works, the feeding gas mains cost very little ; the power em- 
ployed for transmission is infinitesimally small ; and the loss by leakage 
practically nothing. (6) The cost of production per unit is very much 
lower than by any other system. I believe that in most cases gas of low 
illuminating but good heating power can be produced on the works for 
1s. 6d. per 1,000 cubic feet and leave a profit; no outlay having to be 
incurred for mains, services, and meters—mains being charged as con- 
ductors. 

As an example of what may be done with even a small plant worked 
with three 16 horse power nominal gas engines, and using 70 ‘‘ E.P.S.” 
cells of the ‘‘K” type, I quote from actual working returns : 

The average of the results for August and October gives the cost of— 


Town gas at 3s. 3d. per 1,000 cubic feet as.... 1.550d. per unit. 
Labor os 





eee ee Chas a6 66 apoio a Gees SEO 0.425 
ba er eetean eee 0.014 
ket ibuweede eens cctnes Se ccaphdbecd 0.033 - 

A dbetadcantenss o-seeeedeadce 2.022d. per unit. 


If, however, heating gas can be made at a profit for 1s. 6d. per 1,000 
cubic feet, the first item (cost of gas) would be reduced to 0.71d.; and 
the whole cost wouJid be only 1.182d., or considerably under 13d. per 
unit, a cost less than is incurred in many cases where water power is 
employed. 

I may add a few examples from Ireland. Electric lighting was 
started in Waterford some years ago, and the price charged for each 
arc lamp was £26 per annum (subsequently reduced, I believe, to £23), 
although the printed statements of the contractors would seem to show 
that the lights costs £32 each. The consequence was that the snake had 
bitten the infant, who died a short time since from the effects of slow 
poisoning ; and electric lighting has ceased in Waterford, although the 
steam engines were described as ‘‘ beautiful compounds.” In our own 
immediate neighborhood, at Larne, a town of 4,200 inhabitants, works 
were established by Messrs. Gordon & Co.—a firm which had imme- 
diately before declared a dividend of 30 per cent. A short time since, 
the able head of the firm, Mr. J. E. H. Gordon—a man of great and 
very varied attainments—lost his life by a melancholy accident. This, I 
suppose, disorganized the company’s business, for the plant, which was 
said to have cost them £8,700, was offered to the Town Commissioners 
for £6,000; but the offer was declined—one of that body stating that, at 
the best, six years would elapse before the concern could pay the work- 
ing expenses. In Carlow, a town with a steadily declining population 
of only 9,000 inhabitants, works have been established. The current 1s 
generated by water-power four miles distant from the town; but, as far as 
I can learn, the income of the company could scarcely pay the rent, the 
upkeep of the plant, and any fair salaries to the officials. English peo- 
ple can hardly understand how small is the number of inhabitants in 
an Irish country town who can afford to pay for any luxury, or incur 
any expenditure save what is strictly necessary. If the city of Water- 
terford—an important port, where several lines of railway converge— 
with a population three times as large as that of Carlow, could not sup- 
port a central station,I do not see how the latter can be successful. But 
Killarney, with a population‘of 5,500, is boldly venturing upon a similar 
experiment, although the town is a ‘‘Sleepy Hollow” amidst beautiful 
scenery except for afew months in the summer and autumn, when 
artificial light is not much required. 

I had intended to make some observations on the testing of illuminat- 
ing power, founded on the idea that the producers should get some credit 
when they give more than the parliamentary standard; and, in fact, 
be credited with the average within certain limits. The Board of 
Trade has recognized this reasonable system in the case of gas-meters 
—allowing a variation of 5 per cent., and something similar in 
the case of electrical tension, although a difference of one volt may 
not make a difference of 5 or 6 per cent. in the light. But I have 








already occupied your time too long. I cannot, however, leave the 
main subject of this address without expressing my obligations to Mr. 
Thomas Patrick Travers, Assoc. Inst. C.E., and a member of the Insti- 
tution of Electrical Engineers, a young engineer of great promise, who 
has practically studied electricity as well as gas supply. He has pointed 
out to me many of the facts which I have detailed to you, and has 
checked my statements. I think it would be well if many of our mem- 
bers would imitate his example, and give attention to the new lighting 
agent, as I have shown it is soclosely connected with our future interests. 

It is now more than 10 years since, at the Gas and Electrical Exhibi- 
tion at the Crystal Palace, you wanted me to express my views. I point- 
ed out that in 1810, as now, the best mode of distribution was by copper 
wire, and the best wick for the electric lamp was carbon. Sir Humphry 
Davy had established these facts. But in the generation of electricity 
from mechanical force, an enormous advance has been made since the 
time when, over 80 years ago, this ‘‘ new planet” first ‘‘swam into the 
ken ” of the great philosopher ; and what is most remarkable is the fact 
that this marvellous growth was derived from two small laboratory ex- 
periments. First of all, Oersted, in 1819, discovered that a magnetic 
needle suspended on a pointed pivot was deflected if an electric current 
was passed through a wire in its vicinity, and parallel to it; and thus 
electricity produced mechanical movement. It seems strange that no 
one thought of trying the converse—namely, whether moving the mag- 
net mechanically would produce a current in the wire—until 1831,when 
Faraday made his great discovery that, in a conductor moved into or 
out of a magnetic field, a momentary current was produced as it crossed 
what he called the ‘‘ lines of force.” Everything that has been done 
since then by Siemens, Gramme, Wilde, Wheatstone, Sadd and others, 
is but the natural growth of the seed that germinated in the fertile soul 
of Oersted’s and Faraday’s intelligence. And what a growth it has 
been! The telegraph, the electric light and traction, and the transfer- 
ence of power for over 100 miles, conversations carried on between two 
people separated by 1,000 miles, electro-metallurgy, the separation of 
rare metals from their matrices, and the thousand offices performed by 
this deft and willing servant of man. When your practical man scoffs 
at what he calls the toys of science, let him reflect on the momentous 
issues of these two simple experiments. In the whole history of practi- 
cal science, nothing is so amazing as the development of dynamo- 
electric energy. Compare it with the steam engine. Now, nearly a 
century and a quarter after Watt’s great discovery, engineers can con- 
vert into power only 10 per cent. of the heat evolved in the boiler fur- 
nace ; and, in not much more than a decade after the invention of the 
dynamo, over 90 per cent. of mechanical power had been converted into 
electricity—a sudden bound from tentative and moderate success to 
practical perfection. Brilliant as is the fame that irradiates the memory 
of Watt and his disciples, a far brighter meed of praise is due to Fara- 
day’s successors, whoin so short a time eclipsed the glories of a century. 
And this important deduction is to be made, that it is ‘‘ beyond the wit 
of man to devise” any system by which a larger yield of electricity can 
be gathered from a given quantity of mechanical force. The goddess 
sprung full-armed from the brain of the philosopher. 

And when we remember the small grain that was sown and the 
mighty tree under whose branches we gather and find shelter, let us 
venerate the memory of those who devoted their lives to science, and 
remember that the observation of minute phenomena may, as the 
weather-marks in the tree guide the Indian wanderer, lead us into new 
paths of progress, open out new vistas of thought, carry us into new 
fields of industry, and, by raising our thoughts from small effects, lead 
them to contemplate the great causes that surround us and govern our 
lives. Every new observation enables us to learn something more of 
these laws of nature which, misapprehended, lead to failure on failure, 
but which, if rightly understood, may minister to the physical well- 
being of man, and elevate his mind to those loftier planes of thought 
where he will stand but little below the highest intelligence. As he 
rises from level to level, his horizon widens, and each generation gath- 
ers a broader view of the vast expanse which nature spreads before it 
with all the variety and beauty of a garden and the grandeur of a wood- 
land, interspersed with the sheen of many a sunlit lake, and the sober 
shadows of alleys sheltered beneath the lush verdure of overhanging 
arches of the primeval forest. 








The Collins Carburetor. 
ilies 
On May 23, 1893, U. S. Letters Patent (No. 497,866) were granted to 
Mr. Charles Russell Collins—the inventor subsequently assigned the 
patent to the United Gas Improvement Company—for a device for car- 
bureting water gas. Using the words of the specification : 
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The invention relates to the construction of carburetors such as are 
used in water gas plants for enriching the water gas, and the object is 
to provide a carburetor of efficient and durable construction. This is 
accomplished by means of the devices hereinafter described in connec- 
tion with the drawings, which show the carburetor in central vertical 
section, together with other parts of the gas making apparatus. 

In the drawing A represents a gas generator, B the carburetor, Ca 





fixing chamber, D the stack, E the washer for the gas. All these parts 
except the carburetor are of familiar construction and need not be fur- 
ther descrited, save to point out that a conduit F having a valve at G 
leads from the generator into an annular chamber H formed in the car- 
buretor B around an interior chamber K, open at the bottom and top 
a3 shown, and filled with checkerwork J of the ordinary kind—that is, 
of brick. 

J is a conduit opening into the bottom of the carburetor and leading 
from the generator, the conduit F being preferably used for the pro- 
ducer gas formed in blowing up, and the conduits J and F at will for 
the water gas. 

G and G’ indicate valves in conduits F and J, and I’ is an air blast 
opening. 

At the top of the chamber K is an enlarged chamber L, also filled 
with checkerwork, as shown at J and M, the upper layer M being of 
iron, and the depth of the iron checkerwork being such as will insure 
that no fluid oil will pass beyond it (in the construction shown below 
it) and come in contact with the brick checkerwork. This forms an im- 
portant feature of the invention, and makes the carburetor much more 
durable, as the oil when it comes in direct contact with the brickwork 
has a disintegrating effect and rapidly destroys it. 

N is the oil injector situated next to the iron checkerwork, O a con- 
duit leading into the fixing chamber C, also filled with checkerwork. 
P a conduit leading to the washer E through the pipe S, or to the stack 
QY, which is provided with a valve indicated at R. 

In practice the generator is blown up, the valve G’ being closed, the 
gases passing through conduit F into annular passage H serving to 
heat the walls of chamber K, and then being mixed with air from J’ and 
iznited, pass up through chambers K, L, conduit O, chamber C, con- 
duit P and stack QY to the atmosphere. When water gas is being made 
valve G is closed and G’ opened, or G’ closed and G opened, as may be 
desired, and the gas enters the carburetor through conduits J or F, pass- 
ing up through the heated checkerwork in chambers K and L, and the 
injector N at the same time throws a spray of oil down on the iron 
checkerwork, which serves to vaporize it, together with the action of 
the hot gas. The vapor and gas pass together to the fixing chamber C, 
and thence to the washer, the valve R being closed. 

The advantage of the spiral construction of the carburetor with re- 
spect to the chambers H and K is not only that the entering gas serves 
to heat the interior chamber, but also that the gas conduit F' can be and 
is made very short, and very little heat lost by radiation. 

The claims made are: 

1. In a carburetor the combination with the shell of a carburetor an 
oil injector and a checkerwork filling consisting of a portion M formed 
of iron and situated in that part of the casing where the oil enters, and 
a portion J formed of brick situated at a distance from the oil entrance, 
substantially as specified, and whereby the brick checkerwork is pre- 


served from the destructive action of the oil. 

2. A carburetor B having in combination a central chamber K filled 
with checkerwork, an annular gas passage H formed around said cham- 
ber, a broadened chamber L situated above the chamber K, and also 
filled with checkerwork, and an oil injector N at the top of chamber L. 





Electricity as a Fire Hazard. 
-csulaaiaiiaaal 
By Mr. C. J. H. Woopsury. 

Electricity in the form of lightning undoubtedly constituted the first 
fire hazard—which has continued to this day—but it is proposed to limit 
this paper to a consideration of the fire hazards from electricity in the 
service of mankind. With electric lighting apparatus it was found at 
an early day that the hazard was largely dependent upon methods of 
installation, and not, therefore, absolutely an inherent danger insepar- 
able from its use. In order, therefore, to determine these conditions, it 
was necessary to provide inspections made by those familiar with elec- 
tricity, but not necessarily acquainted with other matters of fire hazard 
and its defense already known to underwriters. This introduced the 
thin of the wedge, forcing the technical man into insurance practice. 

It was not that the necessity of a knowledge of thé wide range of con- 
ditions comprising the fire hazard was not fully appreciated, but that 
such experience had not been applied in connection with the practice of 
underwriting on a sliding scale. 

The applications of electricity previous to its use for lighting and 
power were not considered to form a hazard. On the contrary, its use 
in connection with the municipal fire alarms has been of the highest 
value, and, indeed, essential to that prompt service of the fire depart- 
ment which is the salvation of American cities, built with careful refer- 
ence to every feature entering into their conditions save the fire hazard. 

None of the apparatus for the transmission of signals was a cause of 
fire, and the wires were not sufficiently numerous to be considered ob- 
structive until the introduction of the telephone increased their numbers 
to such an extent that they almost shaded the sun, like the arrows of 
the Persian army. 

When these telephone or telegraph wires come in contact with electric 
lighting wires, heavy currents are conducted by them and imposed 
upon apparatus which is of insufficient conductivity, and the electricity 
is converted into heat sufficient to cause fire. In this matter the march 
of invention has proved equal to the necessities of the case, and, al- 
though the result has been reached by dearly bought lessons, the prob- 
lem has been solved by the telephone interests in devices for the protec- 
tion of their instruments against the various classes of foreign currents 
liable to be imposed upon them. 

The protective apparatus is fourfo'd in its nature. Lightning is avert- 
ed by lightning arresters; incandescent lighting currents by fusible 
wires in glass tubes or by tinfoil wrapped with asbestcs paper ; arc 
lighting or power currents of great pressure are turned in other direc- 
tions by air cut outs, and finally intermittent currents through high re- 
sistance and of volume too great for the apparatus, known as ‘‘sneak” 
currents, are shunted by a ball of bayberry wax pressed against the 
coils of an electromagnet in the apparatus by a spring switch, and when 
the magnet becomes warm by abnormal currents the ball softens and 
causes the currents to be switched out of circuit. 

Electric wires serve as a defense against lightning by presenting such 
an inductive action upon the electrical condition in the clouds as to re- 
duce the difference between the earth and the clouds, and therefore to 
diminish the violence of the electrical discharges constituting lightning. 
It is this defense by the wires which has reduced the losses by lightning 
strokes in cities during recent years. 

Most of the so called strokes of lightning on telephone and telegraph 
instruments are not the direct lightning strokes, but are inductive cur- 
rents of far less potency, which, by their greater number, dimin‘sh the 
violence of the direct stroke which follows. 

The overhead wires are, however, a serious hindrance to the operations 
of the fire department, and will continue to be so until a fully practi- 
cable system of underground wires performs the same service, for one 
system will not be substituted for the other save under this condition. 

The telephone companies are placing the wires underground to the 
greatest extent possible under existing conditions, but the overhead wires 
for the street railways appear to be a necessity until the public service 
for the transportation of large numbers of people in cities with the same 
rapidity and promptness, and with assured operation in all weathers and 


under all conditions can be performed by some other application of . 


electricity in a satisfactory manner. 

Underground wires aft not, of necessity, safer than those overhead, 
for the contact with the earth increases the danger wherever the insula- 
tion becomes insufficient from any cause, and there is no leak so per- 
sistent and elusive as an electrical leakage. 

The principal dangers from underground wires are: First, divertin x 
the electricity by earth connections through conductors of combustible 
material and high resistance, such as buildings, thus causing fires ; sec- 
ond, the currents of electricity dissociating water by electrolysis into its 
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two gases, and then igniting this explosive mixture by an arc; third, the 
earth return currents used in trolley street railway service have impaired 
water mains by electrolytic action, and indeed such currents have 
destroyed the insulation on other underground wires, whose insulating 
covering was surrounded with metallic tubing. 

In the uses of electricity there is a wide distinction to be made as to 
whether the electricity is generated on the premises or whether it comes 
a long distance from a central station. In the former case the apparatus 
is designed for the service to be required from it, and the wires are not 
exposed to lightning. In the latter case there is the exposure to light- 
ning and the liability to excessive electrical conditions both as to current 
and pressure. 

Experience is showing that for asystem of illumination electricity can 
be made fully as safe as any other method. The improvements in the 
methods of installation of such apparatus can be ascribed to the im- 
proved insulating materials and fixtures, as well as to more efficient 
means for regulating the electrical apparatus rather than to any new 
realization of the results desired many years ago. 

It is assumed that this is not the place for the details of underwriters’ 
rules, which have proven so efficient in establishing conditions of safety 
in the transmission of electricity for lighting and power. Ina few words 
the essentials of safety can be said to include the necessity of preventing 
arc lights from scattering sparks, confining the electricity to its metallic 
circuits, furnishing conductors of ample capacity, protecting the ap- 


-paratus by properly arranged safety fuses, and arranging the switches 


so that they shall not cause dangerous arcs. 

The depreciation of much of the apparatus in use mustin time become 
a serious question, especially with the earlier installations, where both 
methods and material are far below the present standards. 

Electricity is in the position of an essential adjunct to the world’s 
work in manufacturing and in illumination, and the use of these wires, 
couveying vast amounts of energy which can be converted from its 
legitimate service in illumination or power into a torch of destruction, is 
increasing with such rapidity that it is in this field that the work ‘of the 
underwriter must keep pace with the advance of. constructive invention 
by the exercise of equally defensive methods. 








The Pittsburgh Gas Engine. 


——_——— 


It is not necessary in this article to discuss the advantages and disad- 
vantages of the several types of gas engines now on the market, or to 
dwell upon the theoretical questions involved, as these points have been 
repeatedly presented in technical papers and are comparatively well 
known. In designing the Pittsburgh gas engine the aim of Albert 
Schmid, Superintendent of the Westinghouse Electric and Manufactur- 
ing Company, and of Mr. Bechfeld, was to produce an engiue possess 
ing the following characteristics: Close regulation under the widest 
variations of load ; an admission device that would admit gas in quan- 
tities exactly proportioned to the power required ; an ignition device 
that would be absolutely positive and efficient in its action ; to provide 
complete jacketing and thorough lubrication ; and to be compact and 
simple in its general design and to have all parts easily accessible. It is 
evident that an engine having these features will be economical in the 
highest degree. 

The engine here illustrated is made by the Fuel Gas and Manufactur- 
ing Company, of Pittsburgh, Pa., in sizes from } up to 200 brake horse 
power. As the principles of design and operation are the same for all 
these engines, a brief description of a single example will embody the 
characteristics of the whole class. The most striking innovation is found 
in the use of a crank chamber to inclose the bearings and lower end of 
the cylinders. This chamber is filled almost up to the shaft with a mix- 
ture of oil and water, into which the crank shaft and connecting rods 
splash at every,revolution, so as to completely deluge the bearings, 
piston and interior of the cylinders, thereby not only affording copious 
self-lubrication, but also supplying an efficient jacket to the piston. Oil 
for the crank chamber is introduced through the main bearings, which are 
supplied from the on!y two oil cups on theentire engine. A simple pipe 
connection with a city main supplies the necessary water. Another pipe, 
serving to carry off the overflow, is made, by means of a funnel head, 
to indicate the level of the lubricants in the crank chamber. 

All the Pittsburgh gas engines are built with two cylinders on a single 
shaft, and, as usual, abnormal heating is obviated by the employment 
of water jackets. Each revolution made by the engine operates valves 
admitting the gaseous fuel alternately to the one or the other cylinder. 
As the period of admission is controlled by positive action, the crank 
shaft receives an impulse once each revolution, no matter what the load, 


but the energy of that impulse is predetermined by an independent pis- 
ton valve. In order that the maximum amount of energy may be de- 
veloped by the explosion of the gaseous fuel, there is but one value that 
the relative amount of gas and air can bear to each other. This value 
has been determined by a prolonged series of chemical analyses, and the 
Company now design their measuring piston valve so that it shall al- 
ways admit gas and air in their correct proportion for producing the cor- 
rect maximum result, but at the same time vary the total amount of 
mixture directly as the work of the individual piston stroke. 

By reason of this nicety of adjustment of the energy developed to the 
momentary load, and by the constant use of fuel at its maximum eflfi- 
ciency, this engine is enabled to develop the maximum amount of work 
for each unit of gas used. Furthermore, as the shaft receives, once 
every revolution, an impulse that is proportioned to its load, a smooth 
and regular speed is maintained. 

The governor regulates the speed and controls the admission of gas 
to the cylinders. It is mounted upon the shaft, between the cranks, 
and, by direct connection between the eccentric rod and valve stem, in- 
sures an accurate and positive travel to the measuring slide valve. 


Fig. |.—The Pittsburgh Gas Engine. 


The igniter employed is of the electric spark type. It consists, in brief, 
of an arm operated by acam. At just the proper moment the arm is 
made to break an electric circuit, and the arc thus formed—intensified by 
the use of an induction coil—ignites the fuel instantly. As the arm is 
actuated by a positive motion, there can be no failure to produce a spark 
and no failure in the resulting ignition of the fuel. In order that the 
engine may be entirely self contained, the electric current is supplied 
from a galvanic cell. If preferred, however, the requisite energy n ay 
be taken from a dynamo circuit. 

The following is the report of a test made by competent and disinter- 
ested engineers of one of these engines, rated at 9 nominal brake horse 
power, having an 11 inch stroke and pistons 6 inches in diameter. As 
will be noticed, contrary to the usual practice, the Company rate their 
engines by the brake and not by the indicated horse power—i. e., by the 
energy obtainable at the band wheel, which is the only work of any 
engine available for the buyer. 

The test was made using city.illuminating gasasafuel. This is more 
expensive than common fuel gas, which nowadays is quite generally 
supplied through city mains or may be economically manufactured even 
on asmall scale ; but the Company preferred to fulfill all the most ex- 





acting conditions, in order that any individual might decide for him- 
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Fig. 2.—Pittsburgh Gas Engine Coupled Direct to Dynamo. ee 


self whether or not their engine was available for his own special con Samples of both the supply and the exhaust gases were sent to the 
ditions. Pittsburgh Testing Laboratory, to be analyzed. From the results of the + 
The gas meter employed was a standard one, manufactured by the analysis reported by that firm, it was found that a cubic foot of the gas 
Fuel Gas and Manufacturing Company, and guaranteed correct within used in the test will, if completely burned, yield 434.3 B. T. U. of heat. 
1 per cent. The springs for indicator work were carefully tested, and Though this is a very low value per cubic foot, it only indicates that the 
the results corrected for any small error. The indicators were placed | Pittsburgh gas is a much better illuminant thaa fuel, and does not in 
directly upon the cylinder cases. For measuring the delivered horse any sense favor the gas engine ; on the contrary, it rather reduces the 
power a Prony brake was used, having a wheel 27% inches in diameter, | efficiency by the unavoidable heating of superfluous air. 
and an arm 29,',; inches in length. The indicated horse power wascal-| With the conditions of the test as given, the energy received and ex- 
culated in the usual way—i.e, from the number of revolutions and | pended per hour was divided as follows : ao 


effective pressure. | Total energy received in foot F 
The duration of each of the three runs made, A, B, C, was two hours. | cic denise eden sc’ a 55,200,000 40,800,000 16,750,000 








A B c | Total energy expended— om 

0 eee Full $ 0 Indicated work in foot pounds 21,280,000 14,360,000 3,200,000 at 
Load on brake in pounds.............. 75.8 526 0 Water jacket in foot pounds.. 23,900,000 17,800,000 1,382,000 Zi 
Revolutions per minute............... 223.5 223 221 Exhaust, radiation, etc. ,in foot eB 
Pressure in Pounds per Square Inch in Cylinders. pounds........  ......eeee 10,020,000 3,740,000 12,168,000 = 
Cylinder. | Efficiency for 1 horse power.. 39 per ct. 35 per ct. 19 per ct. 3 

Mean initial ur beseveceet os — - 7 | Efficiency for B horse power. 33 per ct. 28 per ct. aa a 
oe ey SANG eee 25 188 88 4 
Mean terminal } {>be ae 25.3 19 9 | The Enrichment of Coal Gas. # 
Mean effective } : ee e, 4, | —— a : 
See z : [A Paper read by Prof. Vivian B. Lewes, at the Thirtieth Annual Gen- 

Indicated Horse Power. eral Meeting of the Gas Institute. ] a 

CD Blick wie 6hge hs dances sass 5.38 3.59 0.80 | The question of enrichment is at the present moment of such impor- 
bo 2 | Serer ere Tr errr eee 5.40 362 0.82 tance in the minds of the gas managers of the country, that no apology Pa 
Sa a . is needed for bringing forward a paper which may be expected to give va 
Tetal.... o-ecererereceer cone ae at 1S rise to ample discussion, even if it serves no more useful purpose. e 
Brake horse power..........-..-.-. 9.10 5.80 Within the past year, two new processes have been experimentally ‘i 

Horse ints) loss in friction........ 1.68 1.41 perfected, which may be expected, from the results obtained, to have a 

Mechanical efficiency...... percent. 84 80 not unimportant bearing upon this question; and as I have had the e 
k Gas. 7 opportunity of thoroughly investigating them, I think my results and ai 

Temperature, degrees, C......+.++- 22 16 15 conclusions may be of interest. Mr. William Young, of Peebles, has a 
Pressure in inches RaAptan es Sieh aie 1.5 2 2 brought the knowledge which he obtained in the distillation of shale ea 
Amount in cubic feet, at 0° consumed oils to bear upon their further conversion into illuminating gas; and, 
ane hour. ay RC OO Go Papen: 165 121.8 50 ‘in conjunction with Mr. Bell, he has erected and worked at the Peebles oe 
Amount in cubic feet, at 0° consumed Gas Works, an apparatus which, from its simplicity and the high results 44 
sated hour ae a horse > yesh 16.3 10.9 80.8 obtained, has attracted a large amount of attention, whilst installations EE 
Amountin cubic feet, at 0° consumed on a far larger scale are already commencing work, and will shortly oa 
per hour per B horse power...... 13.2 21 place the future of the process beyond doubt. The main idea under- as 
Water Jacket. lying this process is to retort the oil at a temperature of about 900° to * 

Pounds of water used per hour...... 1,538 1,210 1,009 950° C.; and, instead of condensing the vapors (which escape being 5 


Rise in temperature, degrees, C..... 220.2 19 17.8 | broken up into permanent gases) in the usual way, to wash them out 
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from the gas by means of the oil which is afterwards to undergo decom 
position in the retort. By doing this, nothing but permanent gases 
leave the apparaius; the surplus carbon present in the oil being left as 
a deposit of dense coke in the retort. There is no doubt but that very 
considerable quantities of the olefine and other fixed gases are also ab- 
sorbed by the oil; but as these are again driven out by theaction of heat 
during the retorting, but little loss takes place. The installation at 
Peebles consists of two cast-iron retorts, about 10 feet in length, set so 
as to incline downwards to the far end. They are fitted with doors and 
ascension pipes in the usual way; but in each door there is a small pet- 
cock, by opening which the color of the gas can be seen. This should 
be of the palest lemon; as it is found that, if any darker color or ap- 
proach to brown is produced, decomposition of tar and other troubles 
commence. The oil to be cracked is admitted through small cocks 
about two feet up the ascension pipe; and it falls down through the 
ascending gas on to steel plates, which extend 3 feet into the retort in 
order, as far as possible, to prevent the direct impact of the oil with the 
iron retort. This, however, has been found to be unnecessary, and has 
been omitted in the latest installation. The retorts are heated to about 
900° C. 

As the gas leaves the retort, it passes up the ascension pipes which 
lead above the bed of retorts to the hydraulic main (situated at the back 
of the bench), and through a coil of horizontal condensing pipes, to the 
scrubber, which is of the well-known Young pattern, and made in four 
compartments. Tue oil-cistern is situated on the ‘top of the scrubber; 
and the supply-pipe from it is so arranged that the oil can be made to 
flow into any one or all of the sections. Having passed through the 
scrubber, the oil flows back along the bottom of the horizontal conden- 
sers, in an opposite direction to that in which the gas is passing, and 
into the hydraulic main. From the hydraulic main, it passes through 
a seal into a small cistern containing a float, which is in connection 
with an indicator close by the oil-feed taps in the front of the working- 
bench; so that, if the oil is either flowing faster than it is being decom- 
posed or is not flowing sufficiently fast, the supply of oil from the cis- 
tern can be regulated so as to keep the balance constant. 

The oil used is what is technically known as ‘blue oil,” and has the 
specific gravity on an average of about .850. Each retort will make 
500 cubic feet of gas per hour; and 5} cwt. of a very dense form of 


_ graphitic coke is deposited in the retort for each ton of oil decomposed. 


This coke collects almost entirely near the back of the retort; and, 
shrinking from it, it can be readily removed. The coke forms witha 
practically horizontal surface, which suggests that it has either flowed 
to the back of the retort in the condition of pitch, and has been carbon- 
ized there, or else that the oil has washed it back from the front of the 
retort and ascension-pipes. The cost of the plant is low; and the instal- 
lation, which is fitted at Galashiels—and which is considered sufficiently 
large to make 120,000 cubic feet of gas per day, though 60,000 cubic feet 
only will probably be wanted—has cost a little over £1,000. The work- 
ing for several months at Peebles gives an average of 85 cubic feet of 
gas per gallon of oil; and, although when this gas is tested on an open- 
bar photometer with a ‘‘ No. 000” flat-flame burner, it only tests up to 
from 50 to 60 candle power, and yet when used to enrich 18 candle gas 
made at Peebles from splint coal, it works out on the enrichment fig- 
ures to 90-candle power, and sometimes more. This discrepancy is due 
to the fact that the smallest burners are required to burn so rich a 
gas without smoking; and as soon as the flame falls below a certain 
size, the cooling power of the burner exercises so great an influence on 
the light emitted by the flame, that it is impossible to develop the true 
illuminating value of the gas. Taking the enrichment figures as the 
true value of the gas, we have 85 feet of 90-candle gas, or 1,530 candles 
per gallon of oil. 

These figures are so remarkable that it will be of interest to give a 


' brief summary of the results of the analyses which I have made of the 


products; and by their aid to trace the various actions taking place dur- 
ing the decomposition of the oi]. On analyzing the gas, it was found 
to consist of— 
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Together with a distinct trace of sulphureted hydrogen derived from the 


sulphur in the shale oil. On withdrawing samples of the oil circulating 
in the apparatus, it was found to be highly charged with naphthaline, 
and to contain only small traces of hydrocarbons with low boiling 
points; but the oil from the trays in the scrubber consisted of the orig: 

nal oil highly charged with benzene and light saturated and unsatura- 
ted hydrocarbons, boiling between 65° and 140° C.—chiefly hexane, 
heptane, nonane, hexylene and heptylene. 

These data point to the fact that in the retort the shale oil decomposes 
in the usual way, yielding saturated and unsaturated hydrocarbons— 
some gaseous, and some vapors of volatile liquids. The contact with 
the hot sides of the retort causes the splitting up of some of the ethylene 
into ethane, methane and acetylene ; and the latter at once polymerizes 
into benzene, and still further into naphthaline. Leaving the retort and 
passing through the condensing coil, the oil dissolves out all the naph- 
thaline from the gas ; whilst in the trays of the scrubber, the close con- 
tact with fresh oil removes the vapors of benzene and anything else 
which could afterwards undergo condensation. It is this which makes 
the Young gas so permanent. The coke which remains in the retort 
gives on analysis— 
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The extreme density, hardness and low sulphur will make this coke of 
value for metallurgical work. 

In approaching the question of cost of enrichment with such a gas, we 
must remember that it is entirely dependent upon the locality of the 
works, which will to a great extent govern the cost of the oil. The blue 
shale oil which is at present being used at Peebles can be obtained there 
at about 2d. a gallon, and the supply will probably be sufficient for the 
comparatively small installations now being erected. But should the 
process come into anything approaching general use, it will be impossi- 
ble to obtain any very great quantity of shale oil at this price. It wi'] 
then be necessary to revert to Russian oil ; and it will not be safe to 
reckon on a large supply at less than 34d. per gallon, except in a few fa- 
vored localities where it can be shipped alongside. Taking the yield of 
gas at 85 cubic feet of gas per gallon, it will require, roughly, 114 gal- 
lons to yield 1,000 cubic feet; and this amount of oil can be decomposed 
in one retort in two hours. The fuel used, however, is not very large, 
as a good deal of the heat from the ordinary benches can be utilized. A 
fair calculation of the actual cost would be 4s. 2d. per 1,000 cubic feet. 

The second process which I wish to bring to your notice is one for 
which I am responsible, and whichis the result of attempts I have made 
to get over some of the drawbacks to be found in the ordinary carburet- 
ed water gas processes. Through the kindness of Mr. A. F. Wilson, I 
have had the opportunity of using some spare plant at the gas works at 
Aldershot ; and after nearly two years’ experimenting, I think, have 
succeeded in making a carbureted gas which in composition and proper- 
ties will more nearly approach a rich coal gas than any which has been 
proposed. Mr. Young’s admirable process is one for enrichment pure 
and simple ; but there are many works where space is an important fac- 
tor, and where it would be difficult to provide room for a bench of oil 
gas retorts, whilst many managers would be glad to increase their power 
of daily production, and also have an ally which would enab:e them to 
produce gas with great rapidity in case of fog or labor troubles. It is to 
this latter class that the carbureted water gas plant, and my modification 
of it, will appeal as an enrichment process. 

I need not here describe the various water gas processes which have 
attempted to gain a foothold in England. It will be sufficient to say 
that the only one which has been commercially successful is the ‘‘ Im- 
proved Lowe,” by means of which several million cubic feet of gas are 
daily made at Beckton and supplied mixed with coal gas to the London 
consumers. The only objection I have to raise to this process is that the 
purified gas contains about 30 per cent. of the highly poisonous carbon 
monoxide, and also that the method of decomposing the oil which is 
used does not yield as high a result as can be otherwise obtained. The 
result of the Beckton working gives the cost of 25-candle gas as (rough 
ly) 2s. per 1,000 feet. 

In attempting to improve upon this process, I have aimed at reducing 
the quantity of carbon monoxide in the gas, and increasing the hydro 
gen—at the same time retaining the rapidity of make which gives car- 
bureted water gas so great a charm, and also doing away with the larg: 





external superheaters which are so expensive and troublesome an iter 
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in the Lowe apparatus. In order todo this, I constructed a vessel of 
}-inch plates, lined with firebrick, and divided internally into three com- 
partments ; the two end ones being filled with small pigs of iron, and 
the center chamber with fuel. Coke in the center chamber is raised to 
incandescence by an air blast; and the producer gas so formed (and 
which consists of a mixture of carbon monoxide and nitrogen) is led 
down through the two side chambers containing the iron. By the time 
the fuel has been raised to the right temperature, the iron has also be- 
come red hot, partly by the heat passing through the division walls 
which separate it from the fuel, and partly by the impact of the hot pro- 
ducer gas. The air blast is then cut off and superheated steam injected 
at the bottom of the iron chambers. Passing over the metallic surface 
this steam is broken up, with liberation of hydrogen ; the iron taking 
up the oxygen of the steam and becoming converted into oxide. While 
this production of hydrogen is going on, oil is being injected in a fine 
spray, by means of superheated steam, into the center of the incandes- 
cent fuel. The steam attacks the fuel, giving rise to a mixture of car- 
bon monoxide and hydrogen, which dilutes and protects the oil that is 
being decomposed by the heat into permanent gases; any carbon which 
is deposited being left in the fuel, and being utilized there during the 
next process of blowing up. Superheated steam is also injected at the 
bottom of the fuel chamber, and this gives rise to a brisk uprush of wa- 
ter gas, which rapidly washes the oil gas made in the upper part of the 
chamber out of the incandescent fuel, and so prevents the hydrocarbons 
from being decomposed to too great an extent. 

In several forms of water gas apparatus, attempts have been made to 
introduce the oil into the fuel, and so to utilize the heat of the fuel cham- 
ber in decomposing the oil. But these attempts have all been failures, 
from the fact that the oil has simply been allowed to flow in, and the 
high temperature has entirely burnt it up, producing practically nothing 
but carbon and hydrogen. The injection of the oil by steam, however, 
prevents this taking place, as the steam will always attack the fuel 
rather than the oil, on account of its high temperature. The water gas 
produced forms a protecting envelope, which shields the gases produced 
from over-decomposition, and allows them to escape into the top of the 
generator, where they mingle with the hydrogen made in the side cham- 
bers, and pass away to the hydraulic mains and condensers. As soon as 
the temperature has fallen to the point at which carbon dioxide begins 
to appear in any quantity in the gas, the making is stopped, and the gen- 
erator fuel is once more raised to incandescence by the air blast. The 
producer gas is then led, as before, down through the iron chambers, 
and reduces the oxide of iron formed there during the making of the 
hydrogen back to metallic iron, at the same time raising its temperature 
to the point necessary for again making gas. In practice I have found 
that from 5 to 6 minutes is as long as it is advisable to make the gas, as 
by that time the carbon dioxide has gone up to about 3 per cent., and 
any prolongation of the run would rapidly increase this proportion and 
entail extra expense in the purification. 

It will be seen from this brief description of the plant that the gas is 
practically a mixture of oil gas, water gas and hydrogen; and the result 
of working in this way is to reduce the carbon monoxide from 30 to 15 
per cent., which I conceive to be a safe limit, even if the gas were sent 
out alone, without admixture, as would generally be the case with coal 
gas. I find that the Russian ‘‘Solar Distillate” oil, which is the kind 
used at Beckton in the Lowe plant, answers perfectly well ; but I can 
also use any oil which is sufficiently liquid to flow from the tank con- 
taining it to the injectors. The crude oils which it would be impossible 
to use in any other form of plant can, therefore, perfectly well be used 
in this ; as the carbon and pitchy matters deposited by them, and which 
would choke any ordinary form of superheater, are left behind in the 
fuel, and afterwards burnt up there. Experience has also shown that 
there are practically no residuals from the process, and, like the Young 
apparatus, it yields gas and carbon only. The average working for sev- 
eral months at Aldershot gives 1,000 cubic feet of 20-candle gas for a 
consumption of 3 gallons of Russian ‘‘ Solar Distillate” oil and 35 lbs. 
of coke, the composition of the gas being -- 
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These figures work out 1,333 candles per gallon. But on many occasions 
we have made 22-candle gas with 2.7 gallons, which means over 1,600 
candles per gallon ; and as the apparatus used has been of the roughest 





description, and only worked intermittently, I am in hopes that the 
large generator I am erecting at the South Metropolitan Gas Works 
will, when working continuously and at even temperatures, give the 
higher figure. An apparatus to make 250,000 cubic feet per 24 hours 
only occupies a space of 18 feet by 8 feet and 10 feet high; so that no 
exception can be taken to it on the ground of size. The cost of the gas 
may be reckoned as follows, taking the oil, as before, at 34d. per gal- 
lon : 
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We can now compare the cost of enrichment by the Young and by 
this process. We will take the case of a gas manager who can make 15 
candle gas by the use of Durham coal, and put it in the holder at Is. per 
1,000 cubic feet, but who has to send it out at 17.5 candle power, in order 
to ensure its testing above the 16 candle standard over a big district. In 
this example, 1,000 cubic feet of 17.5-candle gas equals 3,500 candles ; 
and to obtain this he could mix 33.3 cubic feet of the Young gas with 
966.6 feet of his 15 candle gas, the mixture costing him 13.33d. per 1,000 
feet. On the other hand, he might mix 1,000 cubic feet of his 15-candle 
gas with 1,000 cubic feet of the 20-candle gas, which would give him the 
17.5 candle gas at 13.25d. per 1,000 feet. 

It will be seen from these figures that the cost of enrichment for the 
24 candles needed is practically 1}d. in each case—a figure which will 
compare favorably for enrichment either with cannel or the Maxim- 
Clark process ; and in considering which it would be most advantageous 
to adopt, the gas manager must be entirely governed by the cost of his 
original gas and the space at his disposal, as directly the cost of the coal 
gas rises above I1s., it becomes too expensive to use as a diluent for en- 
riching by the oil gas, and enrichmeat by carbureted hydrogen at once 
begins to show a distinct advantage. For instance, if the 15 candle coal 
gas cost 1s. 2d. in the holder, the enrichment by oil gas would still cost 
1jd.; whilst enrichment by carbureted hydrogen would have fallen to 4d. 
So that the great field for enrichment by the Young process would appear 
to be in Scotland and the North of England, where the shale oil can 
(at any rate at present) be obtained cheaply ; whilst I hope it will be 
found that in the South, and those districts where the carriage of coal 
has raised the initial cost of the gas, thatcarbureted hydrogen will prove 
a welcome means of enrichment and even in case of necessity of pro- 
duction. 

The cost of erection is small. A generator to make 250,000 feet a day 
only costing £450. The specific gravity of the gas is almost identical 
with that of coal gas ; so that our knowledge of the rate of flow through 
mains and meters, and the kind of burners which are best to use, will 
remain unaltered. 

In using the Young gas as an enricher, special precautions will have 
to be taken to ensure perfect admixture with the gas to be enriched. 
The richness of the gas means that it has a very high specific gravity ; 
and although theoretically diffusion should make it possible to produce 
a perfect mixture of light and heavy gases in a holder, yet in practice 
every gas manager knows the tendency which variations in specific 
gravity have to bring about ‘‘ layering” in the holder, and to cause con- 
siderable variations in the quality of the gas sent out. But I should 
imagine that if the oil gas was to be mixed with the coal gas at the right 
rate of flow for enrichment, at a point between the scrubbers and puri- 
fiers, the passage through the latter would largely help in bringing 
about the desired result. 

In this paper I have done my best to entirely divest my mind of any 
feeling in favor of either process, and present these remarks to you as 
an interesting chapter in the history of enrichment. Ina paper which 
I had the honor of reading before the Incorporated Institution of Gas 
Engineers last year, I was forced by the strength of experimental data 
to a conclusion that no method of retorting oil alone could compete with 
processes in which the oil was decomposed in a current of inert gas. 
Mr. Young’s admirable process, therefore, came as a most interesting 
surprise ; as his enrichment figures show an enormous advance over 
anything yet produced by the Lowe or any other well-established pro- 
cess. The fact that in intermittent working with my process I have 
found it to give figures practically identical with those obtained by Mr. 
Young, also leads me to suppose that we are still far from obtaining the 
maximum amount of light possible from the oil. There is no doubt that 
in the Young process the formation of naphthaline and other hydro- 
carbons of the aromatic series, point to a loss of illuminating value due 
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to prolonged contact with the heated sides of the retort ; and it must be 
borne in mind that, although it may be possible to prevent the formation 
of benzine and naphthaline, yet that when once formed it isnot possible 
to again break them up into permanent gases which have anything 
in any way approaching the illuminating value of the ethylene from 
which they were formed. In the same way I am quite convinced that, 
although my method of cracking theoils gives a higher value from them 
than any other rapid gas making process, yet that there must of necessity 
be a considerable loss from the rough treatment to which they are sub- 
jected ; and although the two processes I have to-day brought before 
you seem to me far the best at present existing, I also feel that the ulti- 
mate goal at which we all must aim is not at present reached. 








[Prepared for the Engineering Magazine by Mr. 8. 8. GORBY, Indiana State Geologist. ] 
Limits of the Natural Gas Supply. 
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Matter is known to occur in three forms—solid, fluid and gaseous. 
Gas is matter in the most extreme state of tenuity known to man. Of 
the various kinds of gas, some are heavier and some lighter than air. 
By nature’s processes matter is changed from the solid to the fluid or 
gaseous state, and vice versa. The process of changing matter from a 
solid to a gaseous state is one of decomposition. The change from a 
gaseous to a solid condition is the result of a combination of elements. ' 
All gases with which men are familiar, excepting, of course, common 
air, are the result of the decomposition of solid or fluid matter. In a 
commercial sense there are two kinds of gas, natural and artificial. 
Artificial gas is that produced by methods in which the decomposition 
of matter is hastened by the artifices of man. Natural gas is that in 
which the accident of position has led to its production by the decom- 
position of matter in obedience to natural laws. The substances from 
which gas is derived are the same in both instances. Technically speak- 
ing, all gas is natural gas. With reference to artificial gas, man’s 
knowledge of natural processes enables him to place the gas producing 
material in such a position as to hasten decomposition, and he applies 
the husbanded product to his own use. By artificial means the process 
of gas generation is hastened, but the product derived is the result of the 
operation of the same laws that operated in producing the stored gas of 
the widely known fields of Indiana, Ohio and Pennsylvania. 

With reference to the ‘substance commercially spoken of as natural 
gas, and understanding that it isa product of decomposed matter, the 
next thing is to determine the kind of matter from which it is derived. 
Matter is of two kinds, organic and inorganic. The natural gas of com- 
merce is confined in various kinds of rocks, which are inorganic. The 
presumption is that this gas originated in the rocks that confine it. If 
the gas originated in the rocks that now confine it, it must be the result 
of chemical changes that have taken place in the rocks themselves since 
their deposition. Without geological evidence the presumption would 
be strong that the gas is of inorganic origin, as some maintain ; but 
geological investigations have disclosed that the rocks that form the 
various gas reservoirs contained, at a very remote period, vast quantities 
of organic matter, both animal and vegetable. This organic matter was 
deposited with the sediment in ancient sea bottoms, just as vast quan- 
tities of organic matter are being deposited to day in the mud at the bot- 
tom of our existing seas. It is well known that, when organic bodies, 
either animal or vegetable, are deposited upon land, or in shallow 
waters, or are buried slightly beneath the land surface, Cecomposition 
immediately begins. The combination of elements is broken up, and 
complete dissolution of the body is the final result. The gases that are 
generated escape into the atmosphere, and these, as a rule, being lighter 
than common air, are lifted by the heavier body to an altitude where the 
tenuity of the air equals that of the gas, where, it is reasonable to assume, 
a complete separation of the elements that form the gas occurs, and the 
separated atoms of matter fall back to earth to enter into new combina- 
tions. But when a body is deposited in deeper waters, the air is ex- 
cluded, and it may remain for a long period before chemical changes 
occur in the tissues. It is soon covered with the silt of the sea. This 
fine mud, impervious to air, continues to accumulate, as other organic 
bodies are deposited, and the process of decomposition may be arrested 
or measurably retarded for ages. The accumulations of silt and other 
matter continue to increase, until finally there is a sufficient weight of 
superincumbent matter to wholly confine the gas that may be generated. 

To illustrate: There is a vast body of water just north of the equator 
in the Atlantic Ocean, known as the Sargasso Sea. This is in a region 
of comparative calm so far as the winds and oceanic currents are con- 
cerned. This vast space, hundreds of miles in extent, is full of great 
masses of floating seaweed. It is not uncommon to find solid masses of 
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these marine alge covering areas of 700 or 800 square miles, Some 


species of these seaweeds are of gigantic size. They grow at the surface 
of the water and are continually sinking to the bottom of the sea, where 
they are mixed with the silt and more or less animal matter. When the 
deposition of this organic matter ceases, the accumulations of silt will 
steadily increase until the whole mass of vegetable matter is buried hun- 
dreds of feet in oceanic mud. Later on chemical changes will occur in 
the silt itself, as well as in the buried mass of vegetation. The mud will 
become indurated, and finally hardened into shales, or other forms of 
rock. By natural process the vegetable matter will be changed into 
peat or coal ; or, if the process of decomposition is more rapid and com- 
plete, the final result will be oil fields and gas areas. Many of the pro- 
cesses of nature are inconceivably slow, and man cannot estimate the 
time required to produce a geological formation except by ages of in- 
definite extent. Years and centuries in this connection become as mere 
seconds of time. These apparently slow processes will be continued 
without intermission century after century, until finally a great geo- 
logical formation is built up, and the ocean itself is shifted to another 
quarter of the earth. 

This shifting of oceans and seas lias continued for measureless ages. 
The land areas in which our gas fields lie were for inconceivable periods 
beneath broad seas. The rocks at the various gas horizons, ana those 
above and below them, are full of the remains of organic bedies similar 
to those that inhabit existing seas. Thousands of species of shel]-fish 
have been identified, but how many thousands of species once existed of 
which no trace has ever been discovered is wholly beyond conjecture. 
It is enough to know that these fish existed in some waters in such vast 
quantities that the oyster beds and mussel shoals of the present day are 
insignificant in comparison with them. In hundreds of places where 
limestones occur masses of the stone, dozens of feet in thickness, are 
composed wholly of the perfect or comminuted shells of ancient orders 
of these fishes. In fact, almost the entire limestone formation of the 
globe is composed of the comminuted shells of these denizens of ancient 
waters. It is reasonable to assume that the softer portions of these animals 
contributed largely to the stores of gas and petroleum found in our 
limestones. In addition to these, countless myriads of crustaceans 
swarmed in the waters of the ancient oceans, besides other orders of 
animals innumerable. Some of the rocks disclose vertebrate remains, 
such as fishes and reptiles, in such vast quantities that they compose 
almost the entire body of the rock. Such for instance are sume of the 
phosphate beds of the South. 

Besides the animal remains found in the rocks, there are found veget- 
able remains that indicate a profuseness of growth in this kingdom far 
surpassing the product of the richest forests and jungles of the tropical 
regions of to-day. Many of the seas were filled with a plant growth 
similar to the seaweed of today. Remainsof these are found profusely 
through the rocks. Evidences of these plant growths are found in greater 
or less abundance in all the stratified rock deposits. All the great coal 
deposits of the earth are but partially decomposed portions of the won- 
derful vegetable growth of past ages. 

More or less mineral matter enters into the structure of all animal 
bodies. The shells of oysters, crabs and turtles, and the bones of ani- 
mats, contain a greater proportion, and these are the parts that are uni- 
versally found in a fossil state. The softer parts of the body soon decom- 
pose, and the gaseous portions are dissipated in the air or confined in 
some reservoir. Trunks of trees are more readily preserved, and these 
are found in all states of preservation, from the semi lignitic state to 
that of pure coal. 

Coal is found in various states of preservation. In the process of 
decomposition we have wood, peat, lignite, bituminous coal, cannel 
coal and anthracite. The last, anthracite, is virtually natural coke. It 
was once bituminous coal, but in nature’s laboratory, or oven, it has 
been converted into anthracite by slow processes, but by the same laws 
that govern when bituminous coal is placed in the cooking oven. Coke 
is artificial anthracite, just as the gas evolved in a cooking oven is arti- 
ficial gas. The texture of anthracite was modified by the condition of 
environment and the weight of superimposed strata during the process 
of gas elimination. 

The preceding statements have been made for the purpose of showiug 
that great masses of organic bodies, both animal and vegetable, capable 
of yielding gas in unmeasurable quantities, were distributed throughout 
all the stratified-rock deposits during the rock-building periods of the 
past. Gas and petroleum have been found only in the stratified rock 
deposits. They are never found in the granites or in other igneous rocks 
that are barren of organic remains. The sedimentary or stratified rocks 
of the various oil and gas areas lie over the igneous, or non-stratified 
rocks. If gas was generated in the lower rocks, it might readily by its 
expansive force propel itself into reservoirs in the superincumbent 
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strata, but petroleum would not ascend unless forced upward by hydros- 
tatic pressure. But in face of the fact that neither gas nor oi] has ever 
been found in the igneous rocks, none will care to assume that petro- 
leum has been forced into its position in the superlying rocks by pressure 
such as suggested above. 

Assuming that natural gas was generated in the rocks that now con- 
fine it, an examination of these rocks and contiguous rocks ought to 
determine as to the probability of the gas having been produced by a 
partial dissolution of the rock structure. Careful analyses of the gas- 
bearing rocks of Ohio and Indiana have been made from time to time, 
and it has invariably been found that the samples examined have 
undergone no material chemical change. In some localities the rock 
that forms the reservoir is a nearly pure carbonate of lime. In other 
localities it is a sulphate of lime or magnesian limestone. In all cases 
it is crystalline, or semi-crystalline, in structure. There has been no 
general decomposion of this rock or of that contiguous to it. The rock 
is composed of small crystals of lime with interstices between that form 
the so-called ‘‘ pores” in which the gas is confined. The capacity of the 
reservoir is determined by the size of these interstices, the thickness of 
the rock, and its lateral extent. 

With a knowledge of the fact that there has been no material change 
in the component elements of the rocks at the gas horizon, and the 
knowledge, also, that the underlying igneous rocks are barren of gas 
and have not the elements to produce it, it is easy to arrive at the con- 
clusion that natural gas has been derived from the organic matter that 
was buried with the sediment that now forms the rocks. This is equally 
true of the gas found in Pennsylvania and West Virginia, as well as 
that of Ohio and Indiana. 

Another fact in this connection is that all geological formatiuns, from 
the Trenton group, upward, contain more or less gas and more or less 
petroleum. This is important considered with the fact that all of these 
formations and groups of rocks are full of organic remains. The Utica 
shales, overlying the Trenton limestone in Ohio and Indiana, have a 
maximum of thickness of 400 to 500 feet. They are usually black, and 
are in places highly bituminous. The Niagara limestones in Indiana, 
Kentucky and Tennessee contain more or less petroleum distributed 
almost universally through their strata, and in some localities consider- 
able deposits of asphaltum occur. The Devonian shales of Tennessee, 
Kentucky and Indiana are rich in petroleum, but asa rule they lie so 
near the surface that the oil has largely evaporated or changed into gas, 
and has been dissipated into the air. In Meade county, Ky., and Har- 
rison county, Ind., the limestones underlying the Devonian shales yield 
gas in paying quantities and also petroleum to some extent. Petroleum 
is mentioned in connection with natural gas for the reason that they are 
uniformly associated in the rocks or are found contiguous toeach other, 
and it is assumed they both have the same origin. In fact, petroleum 
is the residuum of natural gas, just as asphaltum in many places is 
known to be the residual matter of evaporated petroleum. Petroleum 
is the only element now left in the rocks from which the supply of 
natural gas may be replenished. 

The fact seems plain that natural gas is of organic origin, though it 
may be remotely so. First, petroleum is distilled, and following, pos- 
sibly, gas is generated. This being true, why do not all areas where 
stratitied rock occur have natural gas? First, because over many areas 
where organic matter was deposited in large quantities the conditions 
were such that immediate decomposition took place and the gas escaped 
into the air. Second, in many large areas where gas was generated, 
probably in immense quantities, subsequent disturbances fractured and 
fissured the strata to a great depth, thus releasing the imprisoned gas 
from its reservoir. Then there were doubtless large areas of the ancient 
oceans almost barren of organic life, just as portions of existing seas are 


almost destitute of life, and these areas are naturally destitute of gas 
and petroleum in paying quantities. The meaning of ‘sedimentary ” 
and “‘ stratified,” when applied to rock formations, is generally under- 
stood. It is known that these are the rocks that were formed by de- 
position in seas and other bodies of water. The matter composing these 
rocks was first deposited as mud, sand or gravel. The rocks derived 
from these depositions form shales, sandstones and limestones, with 
various minerals interspersed through them. It is doubtless true that 
mechanical! and chemical action both contributed to produce the trans- 
formation from mud and sand to stone. It was during this period of 
metamorphic action that the petroleum confined in the rocks was dis- 
tilled and the natural gas generated from the decomposing organic mat- 
ter. The organic matter confined in the sediment during the period of 
metamorphic action was wholly decomposed. Nothing remains of it 
except the mineral portion. There is no further store upon which 
nature can draw to replenish the oil and gas fields when they are once 
exhausted. Ultimate exhaustion is an absolute certainty. The gas 
reservoirs will become as barren as will the coal fields when the coal 
has all been mined, 
LTo be continued.] 





The Petroleum Industry of Austria-Hungary. 
—_— 


By Mr. ARTHUR W. EASTLAKE. 


In the Province of Galicia the oil springs have existed from time im- 
memorial, but the active development of the industry dates only from 
the introduction of the Canadian system of drilling in 1882, since which 
time it has made rapid strides. Previously the method of obtaining the 
oil was rude and primitive, even after the introduction of steam power, 
and it was considered a creditable achievement to sink a well to such 
depths as 200 ft. or 300 ft., an operation which took many months. The 
Canadian system of drilling may be said to have completely revolution- 
ized the industry. It has now almost toially superseded all other meth- 
ods of drilling, and wells of 1,200 ft. or even 1,500 ft. are constantly 
being sunk. The oil zone is situated on the northern flanks of the Car- 
pathians, and extends from Neu Sandez in the west to Sloboda-Rungor- 
ska, near Kolomea, in the east, a distance of about 220 miles, the oil 
belt being about 40 miles in width. Its general direction is northwesterly 
and southeasterly. The oil industry in Austria-Hungary is protected by 
an import duty of 10 florins per 100 kilograms on refined oil, and 2 florins 
40 kreutzers on crude petroleum. Galicia does not produce sufficient 
oil to supply the requirements (1,750,000 barrels) of the Austrian-Hun- 
garian Empire, and the deficiency (750,000 barrels) is chiefly imported 
from Russia. 

Common labor is plentiful and cheap in Galicia, 20 cents to 25 cents 
per day being the average wage. Skilled labor, however, is not so 
abundant ; indeed, it is frequently difficult to obtain a really good smith, 
carpenter or machinist. The men working at the drilling rigs, as pole 
wrenchers and scaffold men, obtain from 40 cents to 50 cents per day of 
12 hours. The wages of a good smith vary from $25 to $40 a month. 
Other men who have any claim to be reckoned as craftsmen get on an 
average about $25 a month. Galician drillers get about $50 a month, 
and often a certain small sum (generally a florin, or say 40 cents) for 
each meter drilled. The drilling is often taken by contract at prices 
ranging from $1.50 to $2 per foot, the contractor finding the labor re- 
quired for the actual drilling, and the owner of the well providing the 
necessary plant, machinery, motive power and all other labor. 

The quality of the petroleum obtained in Galicia varies considerably 
in different parts of the country, ranging from a heavy dark green 
colored oil, with a specific gravity above 0.900, to a light reddish brown 
colored oil with a specific gravity below 0.800. One of the petroleum 
properties, under the management of the author, yielded oil which 
burned with ease in ordinary lamps without undergoing any process of 
refinement. This kind of oil is obtained at several places in Galicia, 
but has never been found in any considerable quantity, the wells sunk 
in this class of strata yielding asa rule only from half a barrel to two 
barrels per day. The specific gravities of the oil produced on the same 
property, and from wells close to each other, vary considerably. Re- 
finers state that the percentage of burning oil varies from 40 per cent. to 
even as high as 70 per cent. In the author’s opinion the average would 
be about 50 per cent. 

Oil territories in Galicia are generally leased for 25 years, and the 
royalty payable to the lessor ranges from 10 to 40 per cent., together 
with, in most cases, a certain amount of cash. The lessee has also to 
pay for any damage to crops, etc., and a small sum per annum for all 
land occupied by him. This statement applies chiefly to estates of large 
landowners. The small plots of land held by the peasants can be ob- 
tained much cheaper. In this case, as a rule, asmall sum, ranging from 
$25 to $100, and a royalty of a few dollarson each productive well sunk, 
paid to the peasant proprietor, will satisfy him for the grant of mining 
rights for 25 years, and in other cases a royalty of 1 to 5 per cent. is 

aid. 

4 In locating wells it is the general custom to secure the services of 
the best-known geologist of the district. In commencing the develop- 
ment of a new territory, the best course to pursue is to ascertain the 
direction of the oil-belt by trial shafts, examination of outcrops, shows 
of oil and other indications, and then to sink wells across it about 75 to 
100 feet apart. A property would not be considered as properly tested 
if less than four or five wells had been drilled. 

Many systems of drilling have been tried in Galicia, but the Canadian 
system, adapted and modified fo suit the requirements of the country, 
has now practically superseded all the others. For this the derrick and 
engine employed are very similar to those used in America. The tools 
used. include poles, jars, sinker-bars, guides, bits, chisels, sand ‘pumps, 
reamers, wrenches, fishing tools and others, which oilmen will readily 
recognize. 

In drilling a well the work is done in 12-hour shifts, from noon until 
mightnight, and from midnight to noon. The average time in which a 
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well of 1,000 feet is drilled in Galicia on the Canadian system with Can- 
adian drillers is about 58 days, although many wells are sunk in six 
weeks or even in less time. In the Sloboda-Rungorska field a well has 
been put down 680 feet in 18 days, and at Kryg a well of over 600 feet 
was finished in less than a week. 

There are very few pipe lines in Galicia, the oil being mostly carted 
in barrels from the wells to the nearest station, a tedious, wasteful, 
and therefore costly and inefficient way of dealing with it—the roads 
on the Jower slopes of the Carpathians being, except during a few 
months of the year, either covered with three feet or four feet of 
snow or knee-deep in mud. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ps ee 

Last month we published the leading features of the franchise asked 
for by the promoters of the Banks Gas and Electric Light Company, a 
corporation which proposed to operate an opposition lighting plant at 
New London, Conn. The petition, which was before the Connecticut 
State Legislature, is not likely to secure the assent of that body, for 
when it was put on its passage in the Senate a motion to recommit se- 
cured every vote save one. 





THE new machine shop of the Coe Brass Manufacturing Company 
will be 40 feet wide and 300 feet long, and two stories in height. The 
building is to be designed and built by the Berlin Iron Bridge Com- 
pany, and will be covered with the patent anti-condensation corrugated 
iron covering of that Company. 





WE have been informed that Messrs. James Hardee, James A. Welsh 
and Henry Joseph have filed a certificate purporting to incorporate the 
Flatbush and Flatlands (L. I.) Gas Light Company. The capital is re- 
turned at $30,000. 


THE Trustees of the municipal lighting plant of Wheeling, W. Va., 
have been seeking a way to raise the sum of $30,000, which amount is 
needed to restore the balance or equilibrium of the profit and loss ac- 
count respecting the operation, up to May Ist, of the electric lighting 
annex. Ata session of the Councils, held June 27, Mr. Dobbins, in the 
First Branch, offered a resolution authorizing the Mayor and Committee 
to negotiate a loan of $30,000, giving a mortgage upon the city light 
plant, it being property acquired since the last regular city loan was 
authorized by the voters. The First Branch passed the resolution, but 
when the matter came up in the Second Branch Mr. Maxwell moved to 
amend by striking out certain words, and then modified his method by 
offering a substitute to the effect that the Finance Committee be author- 
ized to provide a sufficient sum of money, as soon as possible, to relieve 
the stringency in Gas Board affairs. He said he had some doubts as to 
the ability of the Mayor and Committee to negotiate a loan, and he 
wanted to see the matter come up in the regular way, through the Com 
mittee, who could see what could be done. Mr. Wheat added that the 
situation was somewhat precarious, and that the need for the money 
was urgent. One party (a Mr. Floersheim) was carrying a claim for 
about $17,000 for nearly a year, and was naturally anxious to have a 
settlement. The substitute offered by Mr. Maxwell was adopted, and 
the same was subsequently concurred in by the First Branch. 








WE understand that the proprietors of the Elizabethtown (N. J.) Gas 
Company will extend the mains to the adjoining towns of Linden, 
Cranford and Westfield. This looks to be a common-sense, business 
like move. 





WE regret to be called on to note the sudden death of Mr. Peter 
Edward*De Mill, Jr., son of the late Peter E. De Mill, of Detroit, Mich., 
who lost his life through the overturning of a pleasure boat while cruis- 
ing on Lake Michigan, on the afternoon of June 27th. We hope to be 
able to give some account of his life in a future issue of the JouRNAL. 





JOHN CREMONY has instituted suit for $20,000 against Mr. John 
Shirley and the San Francisco Gas Light Company. In his complaint 
Cremony alleges that on the 30th of March last he slept in a house 
owned by Mr. Shirley, and to which gas was supplied by the San Fran- 
cisco Gas Light Company. The gas fixtures were out of order and the 
apartments became filled with gas that escaped from the pipes. Cre- 
mony was asphyxiated to the point of unconsciousness, reaching, as he 
alleges, a condition bordering on death, and so remained until restored 
by physicians. Ele urges that as the escape of gas resulted from the care- 
lessness of Shirley and the Gas Company, they be obliged to pay him 
for the injuries inflicted. Mary Martin, who was overcome at the same 


time, sues for $5,000. Mr. Shirley and the Company replied that the 
accident was entirely due to Cremony’s negligence in extinguishing the 
gas. 





In the Wilmington (Del.) Court of Chancery, Austin Harrington and 
Herbert H. Ward, counsel for the Oxy-hydrogen Gas Light Company, 
of Wilmington, a concern in which J. Edward Addicks is the moving 
spirit, applied to have Mr. John F. Tyler, of Boston, appointed a commis- 
sioner to take certain affidavits. When these affidavits are taken, the 
counsel for the Company will file a demurrer in the injunction case in 
the Court of Chancery and hope to have it removed. The injunction 
restrains the Company from entering upon the streets of the city for the 
purpose of laying gas mains. The injunction was placed on the Oxy- 
hydrogen Company about two years ago by the late Chancellor Sauls- 
bury, at the instance of Joseph L. Carpenter, Jr., J. Newlin Gawthrop 
and Samuel Chambers, Directors of the Sewer Department, and is 
against John Edward Addicks, Frederick P. Addicks, John E. Baker, 
Simon B. Coule and Samuel Austin, the Directors of the Oxy-hydrogen 
Company. The injunction was only a iemporary one, but the defend- 
ant corporation never answered it, and it therefore holds as a restrain- 
ing order until it is answered and the whole question decided. 





AT a meeting of the Directors of the Paterson (N. J.) Gas Light Com. 
pany, held on Wednesday, June 21, 1893, the following officers were 
chosen for the ensuing year: President and Treasurer, John Reynolds; 
Vice-President, W. L. Williams ; Secretary, R. Schoonmaker. 





‘*W. McD.,” writing from Albany, N. Y., under date of July 1, for- 
wards the following from the Albany Morning Express, of June 30: 
‘* Is it really natural gas that a Toledo (O.) Company would give the 
citizens of Albany, or is this another wild scheme like the driven well 
plant? A hearing was given last night by the Common Council Com- 
mittee on Law, consisting of Aldermen Stevens, Fisher and Brown, to 
those interested in the natural gas project. The petition, as presented 
by Messrs. George P. Waldorf and Simon H. Kennedy, of Toledo, O., 
asks permission to lay, use and maintain service pipes in the city of Al- 
bany for the purpose of conveying and using natural gas for heating or 
illuminating purposes. The petitioners claim that gas for heating and 
lighting purposes can be furnished for at least one-half the cost at pres- 
ent incurred. Mr. Kennedy stated that if the syndicate he represented 
were permitted to serve the public with gas, it was its intention to fur- 
nish the city hall and the public schools free of charge, which would 
create a saving of at least $2,000 per year for heating alone. In answer 
to an inquiry from Mr. Stevens, Mr. Kennedy said that the nearest place 
to Albany using natural gas was Sandy Creek, which is situated about 
20 miles above Rome. It is claimed by Mr. Waldorf that in the vicinity 
of Albany natural gas abounds, and can be readily supplied at small 
cost. He asserts that the gas can be used for generating steam, and can 
be made to produce heat by laying a coil on the grate of a stove or fur- 
nace, and then the heat can be regulated at will. The petitioners want 
two years in which to make their tests, and then if gas can be found in 
sufficient quantity they want the Common Council to grant a franchise 
for 10 years. Mr. Waldorf stated the Company he represents is willing 
to spend $50,000 in making tests in this vicinity ; that if there is no gas 
it alone will be the sufferer ; but if gas is found it wants protection and 
the privilege of supplying the gas, for heating purposes at least, and will 
furnish it at 30 cents per 1,000 feet. If the city then wants it for illum- 
inating purposes the gas will be furnished for the same price. The only 
reason that the Company did not ask now to be granted the privilege of 
supplying the gas for illuminating purposes also, was that it would be 


| interfering with a local industry ; but if, after the citizens are satisfied 


that the gas is really for practical and not for speculative purposes 
alone, they wanted it for lighting the streets, public and private build 

ings, the syndicate would gladly furnish it for that purpose at the same 
price. If gas is not found within two years the plan is to be abandoned, 
but if it is found, then a franchise should be granted for the 10 years as 
applied for. The projectors assert that they do not want in any way to 
interfere with a local industry. Judge Smith, of Johnstown, appeared 
as counsel for Mr. Waldorf, and stated that the petitioners were ec‘ing in 
good faith, and felt confident that gas was as plentiful in Mcther Earth 
but a few miles distant from Albany as it is in Toledo and vicinity. Mr. 
Waldorf also claims that by boring down about 2,800 feet a pressure of 
gas can be found equal to 400 pounds to the square inch, which will be 
a force sufficient to force the gas 40 miles. If the system should be 
adopted here, and if in the éarth in the vicinity of the Heiderbergs gas 
should be found, it would seriously affect the coal consumption, as the 
cost of fuel would be but one-half of that now incurred. It is also 





claimed that the gas can be used with absolute safety. Judge Thomas 
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F’, Wilkinson appeared before the committee to find out what the gas 
scheme really was. He looked upon it rather suspiciously, but when 
Mr. Stevens told him that the committee would look into the practicabil- 
ity and feasibility of the scheme, he said he would wait. The committee 
then announced that it would make a report at the next meeting of the 
Common Council. Is there, or is there not a gaseous fortune within 
reach almost within the city limits? is the question that is agitating the 
mind of not a few Albanians.” 





THE exhibit at the \Vorld’s Fair, of Messrs. Jas. R. Floyd & Sons, 
proprietors of the Oregon Iron Works, of this city, is located in the 
main Machinery Building, Section 26, Column O, 27. 


THE following is from the Macon (Ga.) Telegraph, of June 29, 1893: 
‘*Mr. Joseph M. Boardman, one of Macon’s oldest and most highly es- 
teemed citizens, died at his hone on First street yesterday afternoon at 
5:45 o'clock. The sad news of his death cast a shadow of sorrow over 
the entire city, for throughout his long career of usefulness he had be 
come greatly beloved by all who knew him. Mr. Boardman was in the 
85th year of his age, and had snent the greater part of his business life 
in Macon. Joseph M. Boardman was born May 10, 1808, at Newbury 
port, Mass. Asa young man he clerked in Boston and in New York 
City, until his health failed to some extent and he was advised to come 
south. He came to Darien, Ga., in the autumn of 1834, and there en- 
tered the employment of Messrs. Snow & Rogers—Mr. Rogers was the 
George T. Rogers so well known in the early days of Macon, and whose 
sons now carry on the business he started. In 1836 he moved to Macon, 
where he has resided continuously since. After working in the Post Of 
fice in Macon some time he set up in business for himself in a book store 
on the Second street side of the old Washiagton Hall, and had just pur- 
chased that building when it was destroyed by fire in 1856. He then 
moved into a store iu the triangular block, facing Cotton avenue, about 
in the location of the building recently erected by Capt. R. E. Park. 
In 1857, after building the present Washington Hall block, he occupied 
the store on the corner of Mulberry and Second streets, until he sold 
out his book business, about 1871. He was agent for several fire insur 
ance companies, among them the Southern Mutual, from 1854 until 
advancing age caused him to relinquish business, in 1887. He was 
e'ected President of the Macon Gas Light and Water Company in 1858, 
and remained in that official capacity until May, 1889, and was most 
ative in advocating the building of the water works by that Company. 
On the organization of the Macon Savings Bank, in January, 1875, he 
was elected President and held that position until he resigned, in Jan- 
ury, 1893, In 1840, he married Maria Therese. Lord, who died without 
issue. In 1848, he married Caroline A. Pierpont, by whom he had ten 
children, four of whom survive him. He was again left a widower in 
1881, and the following year he married Mrs. Elodia B. Russell, daugh- 
ter of Sydenham B. Trapp, a well known resident of early Macon. 
For the third time he was left a widower, in 1891, since when he has 
steadily failed in strength. He was best known throughout the State as 


a bookseller, having supplied the school books of their day to many of 
the most illustrious of Georgia's sons, and the bar and its members could 
depend on finding books needed by the profession on his shelves when 
no one else kept them south of Baltimore. While steadily refusing the 
use of his name as candidate for any office, he served as chairman io 
the building of Christ Church, the Bibb County court house, and in 
other ways worked for the public good. He introduced building and 
loan associations in Macon. He was a Freemason of high degree, and 
a member of the Bibb County Cavalry, and afterwards of the Macon 
Volunteers (Company B) during the War.” The funeral took place on 
the afternoon of -Tune 30th, at Christ’s Church, the Rev. F. F. Reese 
officiating. The interment was made in the Rosehill Cemetery. 





THE voters of Hillsdale, Mich., having endorsed the project to estab- 
lish a municipal are lighting plant, the authorities have entered into 
a contract with the Westinghouse Company to install the necessary 
apparatus at a cost of $14,000. 





THE following are the specifications agreed upon some time ago by 
the Light Committee of Montreal, Canada, for the government of bid- 
ders for the public lighting of the city. 

Quality of Gas.—The gas furnished shall not be less than 18 candle 
p wer. The contractor shall furnish all the gas required for lighting the 
public lamps now located, and for those which may hereafter be located 
a'ong the lines of the mains of the contractor, as now laid or to be here- 
after laid, during such hours as the Superintendent of Lamps shall direct. 

Service Pipes.—The contractor shall furnish and put down all service 
pipes required for said public lamps, with a regular fall towards the 
street mains, and keep in regular repair the portions of all service pipes 


pipes not less than 1 inch in diameter and wrought iron or malleable 
iron couplings, bends and elbows. 

Burners.—The contractor shall furnish and apply without cost to the 
city, automatic regulator burners, each burner delivering not less than 
4 cubic feet of gas per hour, and said burners shall at all times be kept 
clear of all obstructions, so as to deliver the gas at proper nominal rate 
of 4 cubic feet per hour, and any burner or burners that may have be- 
come worn or obstructed shall be changed as the Superintendent of 
Lamps may direct and without cost to the city ; also, all service pipes 
for said lamps shall at all times be kept free by the contractor from any 
and all obstructions to the proper flow of gas. 

Mains.—The contractor shall, when so ordered by the Light Com- 
mittee, subsequent to a demand of at least eight citizen consumers, re- 
siding on any street or lane (provided such street or lane is not at a 
greater distance than 500 feet from any gas main already laid), lay the 
necessary pipes and connections to provide for such service to the citizens 
on such streets or lanes. All iron posts or brackets for public lamps 
shall be furnished by the city up to the number now in use, viz , 700; 
all new lamps or brackets that may hereafter be required shall be fur- 
nished by the contractor at his sole expense, but these also shall be 
placed and fitted up in a proper manner by the contractor, and at his 
sole expense, on any street, square or other public place as may be re- 
quired for the service, and after being placed in position, said posts or 
brackets shall be properly painted by the contractor, and the whole sub- 
ject to the approval of the Superintendent of Lamps. 

Lanterns.—All lanterns required shall be furnished by contractor 
without cost to the city, and these shall be properly constructed and 
glazed, and at all points near fire alarm boxes colored glass shall be 
used forthe same as may hereafter be directed. 

Repairs.—All pipes, burners, cocks and lanterns must be furnished 
and kept in good condition by contractor, and all repairs thereto must 
be made within 24 hours after proper notification, and without expense 
to the city ; also, any removals of lamps or lamp posts, caused by alter- 
ations to sidewalks or roadways to be at the expense and done by the 
contractor. 

Damages.—In cases of damage to lamp-posts, lanterns or pipes, such 
as breakage, or by being displaced from a perpendicular position by 
frost or otherwise (excepting civil commotion or by riots), the same to 
be made good by contractor without cost to the city, provided the city 
shall furnish such lamp-posts only as may be required for the purpose. 

Excavation.—All excavations for mains, service-pipes, or lamp-posts 
must be subject to the supervision of the Road Department, and all such 


work completed and roads restored to their former conditions to the 
satisfaction of the City Surveyor, subject to the conditions of the exist- 
ing contracts in case of permanent pavements, and in default of the 
contractor not complying with this section, the City Surveyor shall have 
the right to do the work at the contractor's expense. The Superinten- 
dent of Lamps, under the direction of the Light Committee, shall have 
the power from time to time to order the lighting or extinguishing of 
any lamps as the exigencies of the public service may require, provided 
not less than 400 lamps are at any time required, and said lamps so 
lighted or extinguished shall be paid for or deducted pro rata, as the 
case may be. 

Bonds.—Bonds to an amount, and with sureties satisfactory to the 
Light Company shall be required from successful bidders. In award- 
ing contracts for street lightiag, consideration will be given to the price 
at which the bidder offers to furnish gas to the public and to the city 
for other municipal purposes, and the contractor shall state in his ten- 
der the terms and conditions uvon which the gas shall be furnished to 
private citizens, and shall also state where their works shall be estab- 
lished. 





COMMISSIONER JACKSON, the practical member of the newly created 
City Lighting Board of Detroit, Mich., was asked some days ago if the 
Board would consider an offer from the Detroit Electric Light Company 
to sell its plant to the city, providing the company would agree to accept 
lighting bonds in payment, at five per cent. premium. When the bonds 
were advertised, a few days ago, the lowest responsible bid was five per 
cent. below par. Commissioner Jackson said the Board had no authority 
to buy the company’s plant. They might, however, buy some of the 
wires and poles, and perhaps scme of the towers of the Detroit Com- 
pany, but as for paying the company in bonds at five per cent. above 
par, he did not consider the city yould be making anything by doing so, 
as he believes the bonds will bring that premium in the open market 


when money gets easier. President Moran says the company is willing 
to sell to the city and will take bonds in payment at 5 per cent. premium. 





Tue Richmond (Ind.) Gas Company’s stable and storage shops were 
damaged by fire on the evening of June 27ch, to the amount of $1,200. 





‘THE exhibit of the Bristols Maaufacturing Company at the World’s 





telow ground, and use for the said } ipes and repairs only wrought iron 


Fair will be found in Machinery Hall, Section 25, M. 24. 
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A. M. CALLENDER & CoO., 
PROPRIETORS. 





Eprror—Jos. R. Thomas, C.E. 
Asst. Eprros—T. J. Cunningham. 
Manacen—C,. E. Sanderson. 








MONDAY, JULY 10, 1893. 








The Market for Gas Securities. 

During the week there was marked improve- 
ment in Consolidated gas, although the trans- 
actions in the same were neither numerous nor 
heavy. The opening to-day (Friday) was made 
at 122} to 123. The all at-sea condition of the 
money market is responsible for the depression 
of these shares, which certainly are worth 140. 
Equitable is bid for at 1724, and Mutual is in 
slight demand, at 139} to 144. The extra divi- 
dend of 2 per cent. on Mutual account, which 
is now payable, makes the return on the stock 
this year amount to 8 percent. At the figures 
above given Mutual looks to be a purchase. 

Brooklyn shares are dull and drooping, but 
the reason for this is the general apathy with 


which manufacturing shares are regarded in 
view of the stringency in the money market. 
Williamsburgh and old Brooklyn ought to af- 
ford a good turn at the prices at which they are 
quoted. Chicago gas is somewhat stronger, at 
694 to 694, and Baltimore Consolidated shows 
no change from last week. Laclede common is 
reported at 15 to 16, and the preferred is quoted 
at 79. Bay State shows some improvement, at 
13% to 144, and those conversant with the situa- 
tion there claim that an amicable readjustment 
of the contending interests is all but reached. 








Gas Stocks. 


———e 


Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau Sr., New Yore Crry. 
Jury 10. 


All communications will receive particular attention. 
: The following quotations are based on the par value of 


$ Capital. Par. Bid Asked 
Consolidated.............-$35,430,000 100 122) 123 


Contral.......ccccccsceecee 500,000 50 90 95 


| ee 
Equitable............... «. 4,000,000 100 170 175 
‘6 Bonds........... 1,000,000 — 106 108 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 110 115 
Mutual...........0000. deneee 3,500,000 100 139 142 
76) SD sanvinsvgeces 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _ — 
SEGRTIIGEIR. ccrscsccesesncccs . cvasoccoee 50 — — 
6 BOMGS, 100000000 ° 160,000 — — 100 
Richmond Oo., 8. L..... 346,000 5 —- — 
« Bonds......... 20.000 — — — 

Standard Gas Co-- 
Common Stock...... - 5,000,000 100 35 40 
yy... - 5,000,000 100 86 85 
OIE ecvnccins cosbesiccces 50 112 — 

Gas Co’s of Brooklyn. 
Brooklyn........00.+ «- 2,000,000 25 — 113 
CHtZENS .....0ccccecseeeeee 1,200,000 20 100 101 
“ 6§. F. Bonds.... 320,000 1000 — 103 
Equity Gas Light Co... 2,000,000 10 — — 
BORER. sescisesessss. 1,000,000 — — “RH 
Fulton Municipal....... 3,000,000 100 125 — 
se Bonds.... 300,000 102. — 





- oes 
Metropolitan..........000« 
- Bonds (5’s) 


8 BR: nsincessse cee 
Williamsburgh ........... 
- Bonds... 


Nut of Town Ges Companies. 


Soston United Gas Co. — 
1s Series 8.F. Trust 
9d 6 ee rT) 

Bay State Gas Co.— 


Buffalo Mutual, N. Y... 
- Bonds... 


Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Equitable Gas & Fuel 
Co , Chicago, Bonds 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage....... 
Me AS. oS gsttene 
Consumers Gas Light 
Co., Jersey City...... 


Cincinnati G. & C. Co.. 
Consumers Toronto.... 
Central, 8. F., Cal...... 
Capital, Sacramento, Cal 
Consolidated, Balt....... 

* Bonds..... 
Citizens Gas Lt. Co., 


Detroit Gas Co.— 
ist Mortgage...... ° 
East River Gas Co., 
Long Island City..... 


Hartford, Conn.......... 
Jersey City....... cece 
Laclede Gas Light Co., 
St. Louis, Mo.— 
Common Stock.... 
Preferred ‘ 
Bonds...... eodotesees 
Louisville, Ky.......0000 
Little Falls, N. Y........ 
o Bonds 
Montreal, Canada....... 
Memphis (Tenn. ) Gas... 
ai Bonds. 
New Haven, Conn....... 
Oakland, Cal...........++. 
Peoples, Jersey City... 
w ‘© Bonds.. 
Pahornee, B.. Tccccccccces 
Rochester, N. Y.......... 
| Sa 
ae 
Syracuse, N. Y....... Oeee 
San Francisco Gas Co. 
San Francisco, Cal.... 


Wilmington, Del.. ...... 


1,000,000 10 — 92 
368,000 — 100 — 
94,000 — 100 — 
870,000 100 — 123 


1,000,000 25 150 — 
700,000 1000 99 100 
1,000,000 50 130 — 
1,000,000 — 107 110 


7,000,000 1000 72 73 
3,000,000 1000 50 4/3 


5,000,000 50 133 14} 
2,000,000 1000 40 — 
750,000 100 110 — 


200,000 1000 95 100 
1,000,000 50 155 160 
25,000,000 100 693 69} 


7,650,000 1000 85 90} 


2,000,000 1000 — 101 


2,100,000 1000 — 108 
2,500,006 1000 104 105 


2,000,000 100 25 — 
600,000 1000 8&5 90 
7,000,000 100 192 — 
1,600,000 50 190 191 


— 100 
at. 

11,000,000 100 544 55 
6,400,000 107 1074 
500,000 — 85 101 

250,000 * sila 

85 87 


1,000,000 100 100 105 
500,000 100 100 102 
750,000 25 120 128 
750,000 20 190 200 


7,500,000 100 15 16 
2,500,000 100 595 60 
9,034,400 1000 79 793 
2,570,000 50 125 130 
50,000 100 — 100 
25,000 — 100 103 
2,000,000 100 200 208 
750,000 100 30 — 
240,000 100 103 — 


25 200 — 

428 43 

— 160 170 

25 99 102 

50 80 = 85 

90 95 

90 95 

500,000 2 — — 


10,000,000 100 71} 723 
2,000,000 20 240 240 
50 59 88 








DIVIDEN 


OFFICE OF THE UNITED 


D NOTICE. 


GAS IMPROVEMENT COMPANY, | 


DREXEL BUILDING, PHILA., Pa., June 30, 1893. { 


The Directors have this day declared a quarterly dividend of 


two (2) per cent. ($1 per share), payable July 15, 1893, to stock- 


holders of record at close of 
Checks will be mailed. 
944-1 


business July 5. 


EDWARD C. LEE, Treasurer. 





A Craduate Chemist, 


with over four years practical analytical experience, 


Seeks a Position with Some Cas Works 
as Assistant to the Superintendent or Engineer. A very mod- 
erate salary will be accepted. Address 
PERRY WILLIAMS, 
942-4 134 Public Square, Cleveland, Ohio. 


FOR SALE, 


Two Westinghouse Engines, of 12 H.P. 
each. 
Ten 12-inch Chapman Valves. 


All in good order. Address NEW HAVEN GAS LT. CO., 
922-tf New Hayen, Conn. 


For Sale. 
The Property of the St. Charles 
Cas Light and Coal Company 


will be sold in liquidation, without limit or re- 
serve, for cash, at the east front door of the 
Court House, in St. Charles, Mo., on 


July 12, 1893, at 11 o’Clock, A.M. 


For Particulars address 
F. EGNER, &12 Security Building, 
St. Louis, Mo. 
JNO. A. KELLAR, St. Charles, Mo. 
942-3 P. BAUER, Belleville, Ills. 


























FOR SALE. 

Three (3) Purifying Boxes, 4 Feet 10 
Inches Square, in First-Class Condi- 
tion. Trays Entirely New. 

Address E. C. HATHAWAY, Supt., 


Capital Gas and Electric Light Co., 
910-6 Frankfort, Ky. 














FOR SALE, 


Two Ten-Inch Dry Center Seals, 
in good condition, and one 


Small Multitubular Condenser, 


4 ft. diameter and 14 ft. high. 
For particulars inquire of FRED. BREDEL, C.E., 
929-tf 118 Farwell Ave., Milwaukee, Wis. 


MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila , Pa. 











A First-Class 


MERCURY PRESSURE GOVERNOR 


with Balanced Valves, for Gas Stoves 
or Furnaces. 


Sent complete with Service Cock for $4, as a sample, to any 
address. Liberal discount for large orders. 
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FOR SALE, 


A Set of Second-Hand Purifiers, 
6 x 8 Feet, 
in good order, with 6-inch Connections and Dry Center-Seal 
Will sell separately or together. 


C. 8S. HAMMATT, Supt., Citizens Gas and Electric Co., 
937-tf Jacksonville, Fla. 














FOR SALE, | 
An 8-Inch Displacement | 
Exhauster. 
Address MORRIS, TASKER & CO., 
937-tf Philadelphia, Pa. 








LUDLOW VALVE MFG. 60., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 
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Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 


938 to 954 River St , & 67 to 83 Vail Av., | 
TROY, N.Y. 


| 
| 


| 
To Gas Companies. 


We make to order CAP BURNERS to burn any amount | NO EXTRA LABOR OR 
under a stated pressure. Send for samples. OPERATING EX.- 







MAIN PROVING APPARATUS. 


co. A GEBFROR TDR, 
248 N. Sth S8t., Phila., Pa. 


CHAPMAN VALVE MANUFACTURING C0,, 


MANUFACTURERS OF 


Valves ad Gates for Gas, Ammonia, Water, Et. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WorES & GEN’L OFFICE: TREASURER’S OFFICE? 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts., Boston, Mass, 


Mich. Ammonia Works, Detroit, Mich. 



































Little Giant” Water Gas Generator 


In order to correct some of the drawbacks in existing apparatus, and to bring Water 
Gas Generators within the reach of all Gas Companies, I have completed a Gas Generator 
(which can be seen in daily operation) having many advantages over all others. 

This Generator takes but little room. It requires no change to be made in the height or 
depth of gas houses. It is more easily repaired when necessary. It is simpler and easier 
operated. It makes more good gus from a given quantity of stock. It makes good gas from 
cheaper stock. It makes gas of any desired candle power up to thirty without smoke. 
It makes a faultless gas from whatever gas-producing materials are cheapest in the locality 
where required, using hard coal or coke in connection with Lima crude or any other crude 
petroleum or its distillates, including Naphtha of any specific gravity. I build these Gener- 
ators with any required capacity from 3,000 cubic feet per hour upward. 

In more than one-half the gas works in the country the “ Little Giant” will enable 
one man to easily make, in five hours, all the gas needed for the twenty-four hours. 

Everything is guaranteed, including durability and capacity of the Generator, the quality 
of the gas, and its cost. 


Correspondence solicited. 


A. M. SUTHERLAND, No. 115 Broadway, N. Y. City. 








WE 


THE BEST DESIGNED, . . 
THE BEST CONSTRUCTED, 
THE SMOOTHEST RUNNING, 


GAS 


GUARANTEE i most cconomea. . FH XHAUSTER 


NOW ON THE MARKET. 


The attention of Gas Engineers and Manufacturers is respectfully invited to our new 


GYGLOIDAL EXHAUSTER, 


the internal operating parts of which consist of two Revolvers, each p'aned accurately on cycloidal lines, the only 


Exhauster so constructed. 


SIMPLICITY *# EFFICIENCY *® DURABILITY. 


Correspondence Solicited. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
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DURAND woopmay, Pn), GA SHOLDER PAINT. 


Analytic and Technical Use Only 











CHE MIs'T’. THE COVERNMENT WATERPROOF PAINT. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. | Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


Laboratory, 127 Pearl (S0 Beaver) St., N. Y. | THE GOVERNMENT WATERPROOF PAINT CO., 104 High Street, Boston, Maas. 








The Continental Iron Works 


| THOMAS F. ROWLAND, P. hss t. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS, H. CORBETT, Vice-Presidents, 


a an Pixade 


TH OR TWENT ET FERRIES 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, Purifiers, 
Valves, Etc., Etc. 


Gay SELF-SEALING RETORT MOUTHPIECES & LIDS. 


For Round, Oval, or “*D” Retorts. 











Reliable Gas Stoves Ranges 


ARH 





ee si ee 

Additions and. 
Improvements 

for 1899, 


Four Distinct Lines. 
ne 
. Different 2 | 

. Styles. 











eos 


2 2 Caan 
a ee 





RANGING IN PRICE FROM | 
$3.00 to $63.00. 


Ke | 


SEND FOR CATALOCUE AND 
DISCOUNT SHEET. 


ae 


The SCHNEIDER & TRENKAMP Co. 


t Sole Manufacturers of Reliable Gas Ranges. 473-501 Case Ave., Cleveland, Ohio, 
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JEWEL GAS STOVES 


The largest and best appearing line of Gas Stoves ever put on the 
market under one name. 


70 DIFFERENT STYLES. 
Prices FROM 75 Cents To $70.00. 























The additions for 1893 are: Four new Ranges larger than anything 
before offered; two new Ranges smaller than anything we have made; 
the No. 390 series with a Water Back, and Juniors with Double Burners. 

Our Catalog will be ready by 15th April, and it will be well worth 
waiting for. 

Get your name on our list, and defer contracting for this season’s 
supply until you have seen the 1893 Jewels. 

They are decidedly “in it.” 


GEORGE M. CLARK & COMPANY, 


MAKERS, 


153-161 Superior Street, Chicago. 

















The HAZELTON BOILER “i: The PORCUPINE BOILER 


Patented in America and Abroad. 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
An Unparalelled Record, of Over Twelve Years, for Economy, Durability, Safety, and Efficiency. 
A Common-Sense > High- Pressure Boiler made in a Superior or Manner. 


We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 


























THE HICHEST STANDARD OF EXCELLENCE. 





THREE REGISTERED 


THE HAZELTON BOILER. 








Standard Sizes, Special 
50 H.P. Sectional 

to Boilers 
500 H.P. For Export. 











THE PORCUPINE BOILER. 


TRADE MARKS. 











The only Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks, 
-. BEWARE OF IMITATIONS. _ .-. 


This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


THE HAZELTON BOILER CO., 


Bole FProprictors and Manufacturers, INT Ee WAT YVWVoRkz., Ge Ss. A. 


Cable Address WRITE FOR ILLUSTRATED CATALOGUE. Long Distance Telephone, 
| PAILA,” NEW YORK. Correspondence Solicited. 1229-1S8th St., New York. 




















This Boiler is producing unequaled results in the works of most of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Couutries. 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary 


«BERLIN IRON BRIDGE CO 
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MOossENG Co. WIAs 


The above illustration is taken direct from a photograph, and shows the interior of the Dynamo Room in the Electric Light Plant of the United 
States Electric Lighting Company, at Washington, D.C. This roof is covered with our Patent Anti-Condensation Corrugated 
Iron, which we guarantee not to drip in the coldest weather, and which we also guarantee as fireproof. 





Write for Illustrated Catalogue. 


Office and Works, No. G Railroad Avenue, East Berlin, Conn. 
HIGH CAN DiiInH POW HR 























FROM 
+—- GAS. -=- 
Mr. WaxToN CuaArRK, Assistant General Superintendent, United Gas The mantles used in the above tests were selected at random, and 

Improvement Co.: all had been dipped in kristaline and dried ready for shipment. 

Dear Sir—In accordance with your request, I have made several It is quite possible that better results could have been obtained by 
tests of the new Welsbach mantel (called No. 169) for candle power manipulating and readjusting the position of the mantles on the 
and efficiency, and I herewith submit the following results : galleries, and also by waiting a longer period after burning off the 

Guadte ——— oun, oa. OF - kristaline ; but I considered such fine adjustmeut undesirable in de- 

Average of Test No. 1, 67.05 5in. 2.6 25.70 | termining the commercial candle power. 
bd “« No.2, 63.86 1.00 in. 2.86 22.30 These tests were made on a bar photometer against a regular 
“ « No.3, 72.50 2.1 in. 2.87 25.26 | Edgerton standard slit. The candle power of the slit was 6.18, and 

The above averages are the results of trials on three different occa- | the gas used was Gloucester City water gas, 26 candle power. 
sions, and in each case the mantles tested were made from a different | Very truly yours, 
lot of fluid. (Signed) C. H. PAGE, Jr., M.E. 





WE ARE NOW PREPARED TO FILL ALL ORDERS PROMPTLY FOR 


HIGH CANDLE POWER WELSBACH LIGHTS. 
Gloucester, N. J. WELSBACH LIGHT Co. 


THE CHEMISTRY OF ILLUMINATING GAS. Fuel and Its Applications 


By E. J, MILLS. D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 











By NORTON H. HUMPHRYS. Price, $2.40. . by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 
Orders may be sent to | 7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 


OCTAVO, PaGES xx, 802. HANDSOME CLOTH, $750. 
A. M. CALLENDER & Co., No. 32 Pine Street, New York City. A. M. CALLENDER & CO., 32 Pine St., Ne We 
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AMERICAN METER CO. 


EsTABLISHED 1834. INCORPORATED 1863. 


NEW YORK and PHILADELPHIA. 


CHICAGO, CINCINNATI, 
ST. LOUIS, SAN FRANCISCO. 


PUBLIC LIGHTING TABLE, 





JULY, 1893. 











. Table No. 2. 
if Table No. 1. NEW YORK 
i FOLLOWING THE CITY. 
. MOON. ALL NieHT 
° LIGHTING. 
2, a oe eee 
4 | ight. Extinguish.|| Light. guish. 
a l P.M. 
Sat. | 1|8.00 pm|10.40 pm) 7.30 
Sun. | 2|8.00 111.10 30 | 
Mon. | 3|8.00 11.40 30 | 
Tue. | 4|8.00 12.00 30 | 
Wed.| 5 (8.00 12.20 am|| 7.30 | 
Thu. | 6|8.00 1912.40 30 | 
Fri. 7 18.00 1.10 30 
Sat. | 8/800 [1.40 30 | 
Sun. | 9/8.00 2.20 30 


Mon. |10|8.00 —_(3.40 | 
8.00 3.40 
Wed. |12/8.00 3.40 || 
Thu. |13|8.00 nw3.40 
i. |14|8.00 3.40 
Sat. |15/|8.00 3.40 | 
Sun. |16/8.00 3.40 
Mon. |17 |8.00 3.40 
Tue. |18|9.40 3.50 
Wed. 19 |10.00 [3.50 
Thu. |20/|10.20 FQ/3.50 
Fri. 21 10.50 (3.50 
Sat. j22|11.10 (3.50 
Sun. |23/11.50 /3.50 
. |24/12.30 am|3.50 

25 |1.20 13.50 |'7.2 
(26 2.10 3.50 17.20 

Thu. |27|NoL. |NoL. |} 7.20 
i. |\28\NoL.rmNoL. || 7.20 
Sat. 29|NoL. |NoL. || 7.20 
Sun. |30/7.50 PM |9.40 PM || 7.10 
Mon. |31 |7.50 (10.00 || 7.10 


2 AD AP AB 2 HP AB AB AB HP HF AP HP HB HP HP AP PV DD VHT? 
» ro — to toto tw wwwwe m8 29 
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TOTAL HOURS LIGHTING 
DURING 1893. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs.Min. 
January... 217.30 | January... 423.20 
February .. 200.30 | February.. 355.25 
March.... 177.50 March coe 566.35 


> 
Ss 

5 

| 


April..... 160.30 | April..... 298.50 
May...... 149.00 | May...... 264.50 
June.....-. 140.30 | June...... 234.25 
July ...... 143.40 | July...... 243.45 


August.... 154.50 | August.... 280.25 
September. 171.50 | September. 321.15 
October.... 202.20 | October.... 374.30 
November. 221.30 | November. 401.40 
December. 248.50 | December. 433.45 








Total.. 2188.50 | Total.. 3987.45 
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GAS VALVE 


Quick Actine 
Simple 
Hftficient Durable. 





Thousands now ‘m use and giving perfect satisfaction. 


ROOTS’ 
BYE-PASS VALVES. 





BYE-PASS VALVE. 


Automatic Action 
Reliable 
Simple Durable. 





Write for Catalogue and Prices. 


Send for Descriptive Catalogue and FPrice List. 


THE P. H. & F. M. ROOTS CO., Patentees and Manufacturers, CONNERSVILLE, IND. 


Ss S. TOWNSEND, Gen. Agts., COOKE & CO., 


Selling Agts., 163 & 165 Washington St., N. Y. 








W. H. PEARSON, President. 


a 


Owners of the Merrifield-Westcott-Pearson 


J. T. WESTCOTT, Gen’! Mang’r & Treas. 
(Formerly with The United Gas Improvement Co. 


The ECUNOMICAL GAS APPARATUS CONSTRUCTION GU, itt 


Office, 269 Front Street, 


L. L. MERRIFIELD, Chief Engineer. 
(Formerly with the United Gas Improvement Co.) 


East, Toronto, Ont., Can. 
Water Gas Apparatus, 


and Builders of the Lowe and other forms of Water Gas Plants. 


aA : ure ° 
oy Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 


cess. Guarantees given as to 
apparatus which is especially 


CORRESPONDENCE SOLICITED. 










of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
uantity of fuel and oil used, make per diem, and candle power. 
doslagiad for small Gas Companies. 


We also make an 


Plans and Estimates Furnished upon Application. 














BRISTOL’S 
RECORDING 


E.G, LOVE, PhD, 


PRESSURE GAUGE 


Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 








Analytical and Consulting 
Chemist. 


Analyses of Coals, Purifying Materials, 
Gas, Gas Liquor, Water, and all Technical 
Products. 
Determinations. 







Photometric and Calorimetric 









122 Bowery, New York City. 





Simple in Construction, 





See our Exhibit at World's Fair. 


Machinery Hall, Section 25, M—24. 





For Continuous Records of 


Street Gas Pressure. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


fo 


s 


Send for Circulars. 


The BRISTOLS MEG. CO. 


Waterbury, Conn, | 


N 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 

















Western Office, 52 Lake St., Chicago. 
ALTEN S. MILLER, Agent. 


BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, cr “‘ Distillates.”’ 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tc 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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O. N. GULDLIN, President. GORDON W. LLOYD, Treasurer. E. F. LLoypD, Secretary. 


THE WESTERN GAS CONSTRUCTION Co., 
ENGINEERS AND BUILDERS OF GAS WORKS AND APPARATUS. 


Gasholders, Brick and Iron Tanks, Water Gas Apparatus, Coal Gas Benches, 
Iron Structures, Cast and Wrought Iron Work of Every Description. 
Offices, 24 to 27 Pixley & Long Building, 
FORT WAYNE, IND., June 26, 1893. 


AMERICAN Gas LIGHT JOURNAL, New York City, N. Y.: 
Gentlemen— We are in receipt of your favor of the 16th, advising us the National Gas Light 
and Fuel Company, of Chicago, will discontinue their advertisement from July 1st, and offer- 
ing us the space occupied by them since 1885. 
In thanking you for remembering us and for the kind expressions made towards our Com- 
pany, it affords us great pleasure to advise you that we have decided to accept your proposition, 
as we fully realize the excellent advertising facilities afforded us through the Gas LIGHT 
JOURNAL. In doing so we are also complying with repeated suggestions from the many 
friends we have gained in the fraternity, and who have proved so by their orders. Our pre- 
vious hesitancy in extending our advertising was due to the fact that, with our best efforts, we 
were unable to increase our facilities to meet the growing requirements; but with our new 
I. shop, which will be completed this month, which is being fitted up with tools several of which 
are especially designed for the finishing of Gas Machinery and Apparatus, we feel confident of 
being able to turn out all work intrusted to us promptly and in a first-class manner. We have 
taken the precaution to provide for any extensions which may prove desirable, and we now 
hope to extend our business relations with the fraternity, and will do our best to deserve it by 

ih prompt and first-class work and reasonable prices. Yours very truly, 

rs : THE WESTERN GAS CONSTRUCTION CO. 

As By O. N. GULDLIN, Prest. 




















GASHOLDER TANK CONSTRUCTION, ETC. 
Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
oa - , un 
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Stas oe. i 
Tank Excavation and Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C.WHYTE, Electrical Exchange Bldg., Room 418, ‘ing@carr'strests," N.Y. City. 








~ 
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NATIONAL GASan» WATER Go., 


218 La Salle St., Chicago, Ill. 


HENRY C. REW, Prest. C. D. HAUE, Vice-Prest. & Mang’r. N. A. McCLARY, Seo’y. IRWIN REW, Treas. E. E. MORRELL, Engineer. 


Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REwW Sort COAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR C0, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“IRON SPONGE.” : ne es 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 


AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 


GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
‘ IT 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 

















Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXH AUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERIRON MASS 


For Gas Purification. 


ii rene = Acts immediately, and more efficiently 
1 oe ‘A “SS : than any other purifying agent 
aN * x now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


LOWER CO., successors to WILBRAHAM BROS, | .202ram.n2 tact my werent mn 
PHILADELPHIA, PA. H.W. Douglas (*a:¢2néz"<") Ann Arbor, Mich. 

















So —>S 
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WILBRAHAM BAKER B 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


wos res PERKINS & CO,» 


228 & 229 Produce H=xchange, New YoreE. 


Cable Address, ‘‘PERKINS, NEW YORK.”’’ Post Office Box 3695, New York. 








GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purpos:s. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


eee 


Shipment frozrwn LOcUSsST LYLOINT, BALTIMORE. 








ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


TRavE QO. K. SHALE. ™anx. 


7 


a 


. | aaa 


THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 


S. CALVERT FORD, Government Inspector at Washington, pronounces this Shale 


jie ‘‘ONE OF THE BEST GAS ENRICHERS THAT 


by HAS BEEN OFFERED TO THE TRADE.” 
* He reports it as giving: 


8 12,553 Cubic Feet of 50-Candle Gas, 
3 or 10,460 Cubic Feet of 60-Candle Gas, 


AN EQuivALent OF 627,650 Canpb_e FEET, 
And 808 Pounds of Merchantable Coke. 


Single Carloads or more delivered at any required point in the United States or Canada. 
Cargo Shipments from NEW YORK, PHILA., BALTIMORE and NEWPORT NEWS. 


| JAMES & WILLIAM WOOD, 
4 Gas and Gannel Coal Contractors, 


Ne. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce thie 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, | HS 


Analyses, prices, and all further information furnished on application to Keller's Adjastable Coke Crasher 


















SIMPLE, STRONG, AND DURABLE. 


Agency for United States, 52 William Street, N. Y. City. |%% totter, sec sum. cuss oreo, dolumbus, Ind 


Correspondence Selicited. 
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The Despard Gas Goal Co., er 
pespanp'oas’coar,| PENN GAS COAL CO. 


AND MANUFACTURERS OF 


COrk Ei. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 


OFFICE, 44 South Street, Baltimore, Md 
ROUSSEL & HICKS, KS,} AGENTS. ' BANGS & HORTON, 


va roadway, N.¥. 60 Congress St.. Boston 


“Madison” Westnorsland Gas Coal 


Standard Quality. Thoroughfy Screened. 
BRECKENRIDCE CANNEL. 


HENRY GC. SCHEEL, - - General Sales Agent, 


P. O. Box 2228. No. 1 Broadway, N. Y. 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 

















Contracts taken for all Appliances | 


required at a Cas Works, 
Either for New Works or Extensions to Old wits el, 


H. C. SLANEY, 


Gas Hngineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 


GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 














Office, No. 245 Broadway, N. Y. City. | 








JAMES R. SMEDBERG, 
Gas Engineer and Architect, 


Room 638, Rialto Building, 
CHICAG)O, ILL. 


Coal, Carefully Screened & Prepared for Gas Purposes, 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


PFPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), | South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 

















EpMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 








Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
| giving qualities, and in freedom from sulphur and other impurities. 


‘Principal OMice, 224 South 3d St., Phila., Pa. 











Standard Oil Company, 


GSAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J.H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHA . E. GREGORY, V.-Prest. DaviD R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 























Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WILLIAM GARDNER wb SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S&S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


4 EXCELSIOR FIRE BRICK & CLAY § 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 


| Cement of great My for patching retorts, putting on mouth- 

eces, Inaking up all — work joints, lining blast furnaces 
ie cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
In Casks, 600 to 800 Ibs., f.0.b. N. Y. of Seg eee ee 
In Kegs, 100 to 300 Ibs., 
In Kegs less than 100Ibs., - at? isd 


Cc. LL. GHROUVULD & CO., 
5 & 7 Skiliman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Wichita, Kan. 











Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, tiie strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Kecuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
13x13x3 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agonts the New England States, 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A, M. CALLENDER & OO., 32 Piae Street, N. Y. City 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


AUGUST LAMBLA, Vice-Prest. & Supt. 
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FRED. BREDEL, 0. E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatus. x 


Main Office, {18 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 





Goal Tar Genealogical Tree 





MR. LT. VINER CLARE FE, of London, HPrne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 


limited number of ¢vpies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER 


& CO, - - 


No. 32 Pine Street, New York. 
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FLEMMING’S | 
Generator Gas Furnace 





Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as eoove, or D. D. FLEMMING, Jersey City, N. J. 








AMERICAN 


GAS LIGHT JOURNAL. 
$3.00 per Annum. 





The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


FOR 
Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N.Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 

















Farson’s Steam Blower, 


fOR IMPROVING BAD PRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER, 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


[hese devices are al] first-class. Les = 4 f—-at responsible 
y the 


unless satisfactory. Manufactured 





A. M. CALLENDER & CO. 
22 Pine Street, N, ¥ 





H. E. PARSON. Suot., 


Jo, trial. No sale 
STEAM B R COMPANY. 


No. 54 Pine St., N. Y. 
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DAVIS & FARNUM MFG. CO. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 


———————————$___—_____ 


Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity | 


a as ‘2 | 








Tubular, Pipe and Sinuous Friction 


CONDENSERS 


of all Sizes. 


KM X& K x 





| ees ae 








| STERL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 





Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








This space belongs to the 


KERR MURRAY MANUFACTURING COMPANY. 


All communications addressed to them at 


Fort Wayne, Ind. 


wil receive prompt attention. 
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BARTLETT, HAYWARD & CO. 


Baltimore. RAC. 











triple Double, & Singe-Lin a ei 
GASHOLDERS, ae | CONDENSERS. 
mn Her ans, de Scrubbers. 
——— BENCH CASTINGS 
Cirders. « OL STORAGE TANKS, 
prams. Bediewe. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Old Kentucky Shale, Kentucky. 


TRaDE O, K. SHALE. ™2«. 


Now in use at the leading Gas Works in the United States, Great Britain, and on the Continent. S. Catverr 
Forp, Government Inspector at Washington, D. C., has made an exhaustive trial of this Shale, and in his report says: 











‘¢ The O. K. Shale can be with confidence recommended as a most excellent gas enricher, the 
yield being unusually large and the illuminating power extraordinarily high; one gross ton yielding 


12,553 Cu. Ft. of 50-Candle Cas, equal to 627,650 Candle Feet.”’ 





It stands second only to the Australian Shale, and is the ONLY reliable enricher of Coal Gas now obtainable 
in the United States. PERKINS & CO., 228 & 229 Produce Exchange, New York. 
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Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Ground Fire Brick For Sale Cineap. 


1893 DIRECTORY 1893 


OE ADIEEIOAN Detenaear COMPANIES. 


Price, ~ - - $5.00. 


A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 
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Millville, N. J. ENGINEERS, 
Foundries and Works: { Florence, re IRON FOUNDERS, 
Camden, 8 . 7 MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 





act 2 CUTLER’S 
PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. im Rn oePe. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. 1} pweavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK, 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








FREDERIC EGNER & CO., 


812-813 Security Building (S. W. Corner Fourth and Locust Streets) - ST. LOUIS, MO. 
General Consulting Engineers 


UPON ALL SUBJECTS CONTINGENT TO THE GAS BUSINESS. 





Gas Companies contemplating altering, improving, or erecting works, or who desire information about 
new process, and those not in a position to employ permanently the services of an experienced Engineer, will 
find it to their advantage to occasionally call for the advice or opinion of a disinterested, competent Engineer, 
irrespective of the possible unquestionable equal or superior ability of their permanent Officers. 


Correspondence Respectfully Solicited. Terms on Application. 


ISBELL-PORTER COMPANY, 


G. G, PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W, ISBELL, Secy. 


ENGINECRS AND CONTRACTORS FOR THE 


flonstruction and xtension of fas Works. 











Special Castings, Tees, Bends, etc, Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains, Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHLI-PORTHR COMPATY, 


No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 
Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry Co, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench WorE_Ez 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Pians and Estimates furnished for new works or extensions of 
old works. 














BH. Randnan, ries. a Maul. We. STACEY, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Trees 


STAcHY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders. 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


| And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 


Rolling Mill Machinery and Heavy Castings a Specialty. ‘ 


Foundry: Wrought Iron Works: 
833, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Onio. 


12. DEILY & FOWLER, 1}33 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 


EZolders Built 18sec to 1892, Inclusive 


Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,” N. Y 














Fort Plain, N. Y. Paducah, Ky. 

Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Aubnrn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brocklyn. N. Y. 

Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d) 
Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 
Irvington, N. Y. Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. Bridgeport. Conn. (2d) 
South Boston, Mass. Attleboro, Mass. Washington, D. C. Woonsocket, R. I. Sing Sing, N. Y. 

Rye, N. Y. (2) Santa Cruz, Cal. Newport, R. I. mg Simcoe, Can. Exeter, N. H. 

Staten Island, N Y. (2d) Erie, Pa. (2d) Morristown, N. J Pittsfield, Mass. (2d) Wilkes-Barre. Pa., ons, 
Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (24) Lynn, Mass. (2d) [Gas€»o 














ILLUMINATING GAS! FUEL GAS! 


!The Loomis Process. 


| Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - ~ Hartford, Conn. 








WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City- 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates Furnished, 
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THE WALKER TAR * CARBONIC ACID EXTRACTOR. 










\} 


SP | 
—m-* ll 


Woods Gas Scrubbing and Enriching Apparatus. 


“+ 3 


G) 








End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
prought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y. City, 


— | ane |i 








More than 83@O0O in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., thie 
Brooklitre Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won't. 


= GEORGE SHEPARD PAGE’S SONS, 


"Bain by ISBELL PORTER CO., 245 sito ny. S Sole Agents. 69 Wall Street, New York. 


FIELDS ANALYSIS 


E"or the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt, and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y City. 


| 
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GAS AND WATER PIPES. GAS METERS. es 
P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. ah 


"B WELERT FOUNDRY & MACHINE co. ta.| WARREN FOUNDRY AND MACHINE GO. 
and READING FOUNDRY CO., Ltd. = Established 1856. Works at Phillipsburgh, N. J. 


ence saihepee New York Office, 160 Broadway. 














ecials—Flange Pi » Valves and Hydr 
at Lamp Posts, Retorts, ete. y ames FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Pres prvi Aang aa os maga SS Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete. 








THE OHIO PIPE COMPANY, | 1, J. DRUMMOND, | EMAUS PIPE FOUNDRY. 
DONALDSON IRON COMPANY. EMAUS, P4 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 


ai 4 
Joists, Cellar Grates, Sash Weights, etc. SPECIAL CASTINGS AND LAMP POSTS. <a emi 8 


calla vars isheteseicbs Oe, Cabin Bing, 192 Broaivay, X.Y CAST IRON PIPE AND SPECIAL CASTINGS * 


THE ADDYSTON PIPE AND STEEL COMPANY: 


‘ CAST IRON CINCINNATI, OHIO. 
PIPE For MANUFACTURED “« NATURAL GAS WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 



































C.N. PAYNE, Factory 
Prest. and Office 
: 
"Bf J.B.WALLACE, | Erie, Pa. 
, Supt. eins 
I F. H. PAYNE, ESTIMATES FURNISHED 


ON APPLICATION. 
Sec. and Treas. 





¢ Ty al tert ne Pay) 4 Raa 2h, y 
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METRIC METAL GO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. - 


Special Attention Paid to ag 
REPAIRING. METERS OF ALL MAKES. —F\ 











G. M. WITHERDEN, Agent. 
















DS OL ORM I get PPI tae 


es ee 
— : 5 els Pe Se : 


eomtemeinetal pat , i . - ee tree % 


, ot) eee fet APPS Sa Se Se 


Rh ene es te 


70 American Gas Light Fournatl! July 10, 1893. 


= J. GRIFFIN & CO., 








Nes. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No, 52 Dey Street, NEW YORK. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 





IN ANY VOLUME. 


, ea Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 











NATHAN TIEG TOBLS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - ~ Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 





Established 1849. 


wine est ens ors METER PROVERS, P¥°“®METERS, STREET LANTERNS, ETC., ETC. 
and auswer orders promptly. Apparatus for the tical Testing of Gas and Gas Liquor. 
CHARLES E. DICKEY. SMALLWOOD. CHARLES H. DICKEY. 














THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Gas Stoves. 


EHiatablished 1849. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and f\ry fas Meters, 


STATION METERS, METER PROVERS, 
HSEPEHERIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FO! 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 
WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 
Established 1834. Incorporated 1863. 
| WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GAS STO V7 Bs. | aso Drange ol 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, } 125 & 127 S. Clinton Street, Chicago. 
| SUGG’S ILIL.UMINATING POWER METER, | $10 North Second Street, St. Louis. 
Arch & 22d Sts, Phila. Wet Meters, with Lizar’s “Invariable M-asiring” Drum. | 222 Sutter Street, San Francisco. 








EELME & MeciLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


won anu 
— its discuss=—————= 


Worl” 


D. McDONALD & CO., 


Established 1854. 











154 West 27th Street, «Bt, SB ’ 53 & 65 Lancaster St., ey 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


}Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











SPECIAL.—Having purchased the sole right 
to manufacture and sell meters with the HEARNE 
IMPROVED VALVE, in the U.S., we respectfully 
solicit orders for the same. 

The superior feature of this meter is that it 
avoids the danger of displacement of the valves, and 
consequent loss of gas, either in shipping, handling, 
or by dishonest consumers. 


To designate from the regular Glover Meter, 


DRY GAS METERS. also made by us, we style the above the HEARNE- 
STATION METERS. GLOVER Meter. 


METER PROVERS. It is worth your consideration. 










sst-i8 Uae im Sores ills REPAIRING. Full descriptive circular sent on application 
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$ 10,500,000 


Is the estimated value of Gas consumed per year by 


35,000 ‘OTTO’? GAS ENGINES 
TOs an ae wk 2 we 























KE = 


To what extent does Your Company participate in this amount? 


If ou have not reached out for your share, it is time now to do so—for 
many good reasons: 


Ist. Because rates on Electric current are on the increase. 


2 Because improvements in our “Otto” Gas Engines have been wonderful 
and numerous, and have cheapened their cost. 


eeron,. *4 Because prices for Gas are lower than ever before. : 


—_— 


h. Because you can therefore make a price for Fuel Gas sufficiently low to 


- ou master of the situation as regards competing systems of power—steam 
or Tricity. 


. 








KE 


WFerm6ution Par? 


Mr. Thomas Fletcher, well known in the Gas Industry, gives his opinion on this question as follows: 





** It is essential for economical working, and consequent low prices, that the plant as a whole shall be 
utilized as far as possible for the whole 24 hours every day, summer and winter alike. If this ideal state of 
things could be attained, about three or four times the output could be sold with practically no addition to 
the capital expenditure, and consequently the profits would be increased to four or five times the present 
amount, or even more, as the staff expenses would not rise in proportion, an account of £25 being quite as 
easy to deal with as one of £5, and requiring no additional office work. Instead of being the best customers, 
shopkeepers and owners of large works are really the worst the gas industry has to deal with, spite of the 
large to\al amount, and the reason is simple. The consumption is enormous during two or three hours in 
winter, entailing the necessity of enormous holders and very large distributing plant, all of which is abso- 
lutely idle during the summer. THE BEST OF ALL CUSTOMERS ARE THOSE WHO USE GAS 
FOR ENGINES, workshop and industrial purposes, as these will use a steady supply for about ten 
hours daily, winter and summer alike, and these are the users worthy of the greatest consideration. Next : 
to these come the users of gas cooking appliances and gas fires, they also being practically steady users for ; 
long hours both in the winter and summer. Domestic lighting does not come out anything so favorably, 
as the consumption in the winter averages over double that in the summer, entailing the luss on idle plant 
during a large portion of the year. The dream of the gas engineer is a large summer and ‘day gas’ con- 
sumption, and on these depend large profits and economical working.” 





REDUCED PRICES AND FULL PARTICULARS ON APPLICATION. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 
NEW YORK, 18 Vesey St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 
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